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H (54)fHBo«i*: mmTxs^¥>®m&t3±v*o>m&i5m 



ON 
00 

oo 

IT) 




Asn-Q 



(1) 



AcHN 



o 



2e^?"f„H X 1 h aS H paragl " e iTT 68 havi "8 undeca - to ^-saccharides as represented by the general formula (1): (1) 
descnn^- 2o t k ? '"dependentiy hydrogen or a group represented by one of the general fonnuJae (2) to (6) se, forth in the 

L nonS 5 7 8 ^ UP ,° r ^ ^ at ' eaSt °" e fUCOSe molecule is bonded to N-aeetyl glucosaminf on 

2SSS3££^=^^ bi ° tiny,ated — - «— * -d afflnu/eofumns to wh £ 
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(57) mm-. 




c^4>, r^^ixr 2 ^ Tkmm^ mmmmm^ (2) ~ (6) -r^n^ 
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m m m 

assure* ?k itott»iefm 0 tibtm^ t AB 

mmW©@B^ «f&«5Sl-fiK^ «©*3-#IK«5£, ^*©.ii^J?tjgfc 

ft J; o , mk^*>wmz it wftvmm wmnT^zvtmz&Zo 

±^<D^^\z^^^(Dmmt^>^^mtmmvm^m^m^x^^>7!)^ 
Bw-?z>z\t\z&Q, m^\,WMzm^<mm&^p a <Dmm?3ia*bfct>L, 
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i. tfb^: (i) Ts$ni»i i-3m*^Tz>wmTx^?*?>mmfc 0 




R^^^R'tt, 7k*jR^, a (2) ~ (e) tf»sn«»T?*t), n 
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trip * *l* ffi«fe («BH91> 
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2. tf^>SX«F ITC&T7Xrt7*><D7ks&&mW&M2tTjtmm. 




R^ctrXR^SJifEfclWIUo ) 
<V3^>T*-h (FITC) ftfSJia:*«F«i:'r*F I T C-fbi»iiTXA 0 

*5893#fct, 3fcfC#IR2 0 0 1 - 1 8 5 6 8 5^ (OT, fc&V> 
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(2) (b' ) ig (b) ^ftMtEntcmm7XA5*>mm&&mto*ftffi 

trfeGre**, buIH (1) &fc\Z (2) E«©*«7X^9^>»i»#:o«j6^ 

■ ■ 

z>mm (i) ~ (3) ^-rti^iBm©«iiiT7.A o ^^>M^#:©Mit^^ 

(5) IS (a) #M7C^^i/T;VM^§WT^>lS : bb<«2S^ 

^$#5IgT^5, ttflB (1) ~ (3) ^m^fB«©MilTXA^^>M 

(6) (a) 1 1% l< 2 l^±©ti7^/^^ >^ttfi^fc^sn 

(b) mmmrxA^^>mm^m^mmrc\mmmrx/^^>mm^u^m 

(c) ig (b) ^ii^n^myxA 0 ^^>M##:©^s$^bTM^ 
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(7) (b')ig (b> v#mt£tifcmm7xrt?*>nm**wm*»M 

#»f*Xg, 

trt>©-e&&, s«ie .(6) (7) ten<Dmmyxu'#><D&&£fa'- 

(9) MfOMS^FmocSTfeSifB (6) ~ (8) ■V»ftl*B«© 

do) xa (a) a* v *«7c5f5«ifK:^T;i/B6«S*^r-r*iat>i.<tt2a 
s^u^isigt^s, mib (6) ~ (8) ^nmzm<bmmyx^5>¥> 




(A) 
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Ff®7XA'7^> (Asn) «5yS(I, »c5Wfc»fir*N-T-fe^ 
y^^3f-5>jWN-^Ua^F»^Ufc«M«*T*oT, Man (0 1-4) , 
GlcNac (0 1-4) Gl cNacSSttntif^^. 

7X/\"7^>^1^ 0 Sfc, ^#J©^it^, TAcHNj «T-fehT5H» 

^^Kfc**-r***v Mwt;ttii7XA'7^>0i^ct$ni,^ti 
icto, i*0«sfttt*it7^^?*>i(»#«fnfn*ifcwt« 
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tl% «fc -5 fc& o ft z\ t \z «t & t # ^ s n^> o 

-So 

«2,38^ft, a2,6ilS^H >'7;i/ii^7^ h-Xt0^i^$ 

»«7X/?7=¥> (9i-Asn-Fmoc) SS'TVl/IMg^HSifc SEATS' 7 
i7X^7^>l^#5tl^„ 

^^T v #6nfc^i/7Pii77/^^>ff^,ti;2i0^y5/7nii 
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(a 2, 6-1 1»-As n-Fmo c) £ffiMm<h L*ft&»Jn*#fl¥ 

r* c tfcck d f#e>n^> i o ~ 6 ii7XA°7^>i#*fc, o 
& 2: t «fc d ^ n &^tr 13-7 ii/x/ 1 ? ^ >mmfc 

^)V^r^tl)V^-)V (Boc) ^>5*;«, TUM, 7UM+^ 

©^K«flTf*5iU5«^6, ^iMltlTH FmocMfdiB 
ocMWSK,, FmocS^j;D»tLK FmocStte/JMfJt 

at©#Att^»©*ffi(fci^.«, Protecting groups in Organic chemistry. John 
Wiley & Sons INC., New York 1991, ISBN 0-471-62301-6£#M) ICfeTfr*. 

JD ?£t>\z$-y)\,Jr N - x ^ 5> - $ h <h 
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2,3feiilTl§Rat Recombinant^®^, a2,6l&& 
iitS5Rat L I've rfib*©t)0%|iif5 2:tTO5, yjij 
^-1?**>^ViTpH||»«teJ:DS|qiS*'r6*rJliteckl), S'T^B&fcSW* 

^77^-«t, HPlCSffl^T««t5. HPLCfc*rav»#5* 
^A^bTtt5a*fflm©*7A*W3a-C*»5, fc£*.fe£, ODS, Phenyls 
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11 

tp*ftm\mtzhmmzvi:ft?z.£tfT*%2> 0 mz, mm^mmm 

tt^-r^txDT^n^" mfcizmmtEtitcmm, ^^nmmizmm^nrcm 
sm^n&i^T^/^^ >ss«#oi^«i) ^7 7 ^ - eft 

«7X/^^>»^#n(fJ;K fci^H^itfHPLC (ODS* 
8) Tfr"5©#$?£LV>. 

<&&ftiz^TN-T±^)i¥)invEi>wkftffimm&m^TN-T±^)),¥ 
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7x/^*>R*#&#n««kv>. ft #®mupLc cods #9 a, 

Mmmm\Z5 OmMiiy^-^Jcft: 5 : 3 5*fc«5 

0mMmmT>^E-^A7Kmm : TirhnhU;V=8 2:18) Tfr3CD5&*S?£ 

^yj -xiM*ftffiBm*m ^x^yy-xmmvwmEifo&ft? z\ <h iz& v & 

$>-ox%&^ 0 z\<DK^xm^^>y~^m^mmm\mm^nx^^x.^ 
vm<Dwm*mm-rz><Di)m&h\,K &tc, mm^m^^t^^^x^n^ 
mfriz&mtsntcmm. m^i:^m\zMm^nrcmmx$>-DX%^ 0 x^x, 
mmtmm\zi,x. KmmzmznzKmm (mm^mm^nr^mmy^A^ 

fei^n ^ii^HPLc (ods*7^ mmmmfo. io~ 

x^y-;K *5Vittyn/v-JV 

3^*4§£\ WItUTIi5 OmMSHT^t-^AzKIt : 7-fe h"hU 
;i/=8 2 : 1 8#W5&T&£) Tfr 5 0D#W£ 

^ntzMmr7,n^^yotm^nm<D^-7^)v^)vu^^y\z^is.< t 
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Fucosyl transferase V (Human, Recombinant, jfiLttddfe, Jfiiftfft& ¥Lft-Ei33fe, 

©^n7h^7r-«Tt& «micll^-frTffi v> * c i fc «k D ff 5 £ £ i&s 

^7-f-T?««l, HPLCM^T««ra. HPlCte*V»TiBV»#** 
7AtlTfMlo*7AMT$^ fctAH'ODS, Phenyl^, 

ftssi^ / q * ^ a , - v h n >#msm y v a ? a e mm bj $> % . 
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fcV>a'2, 3^©ii7XA'7^>, Sfctffc (a 2, 3) (a 2, 6) 




C5£*, R^ck^'R 2 ^ H, (2) ~ (6) TS$n5i?$D, R- 
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O 

f NHAc NH> 




(9) 



CsS^, R 1 tfR 2 fcU:fB<h|!g ] 



10 R^J:tKR 2 tt±|B{C|W|D„ ) 

©fill ~ 2 ®^^$nfe^^^^tcffi V>£ £ <L^T^ fB-Jf teLfcCtl^b 




Asn 
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n^^y, m$\Z (a 2, 3) (a 2, 6) m&{*<DWm7 ¥ > s JHzteZ. 
ii7XA°7^>^7Ki:t^Ll» h U VjUttKV^ ccfc, D- ( + ) - 

^7^>&fcjfctsi£z>z\h\z£r)mm-rz>z\ttf~T?^z> 0 

5A*T*«U F I TClbii77;^^>^^^t§„ 
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V>Tte3 0tT*HOD$4. 8 p pmilT, 1 ~ 4 4 ic^V^Ttt 3 0 T: 

TP^glJ^^bTT-feh^^^VSO^^^^a. 2 2 5 ppm, HOD§ 
4. 7 1 8ppmibTaiJ^UT#e>n^^^ 0 FmocI«$ 

fc*^->^AWt (TRIZMA BASE 0. 0 5mo 1/1, 
ivmo.Olmol/I, pH7. 5) 1 0 OmlfcS^tfc. Z\n\ZTiS 
lb7-hU-)A58mg (7 7 2/tmo'l) iT^^—feT- E milltl) 

»W«iA7A^D7h^7^ (Sephadex G-2 5, 
2. 5<f>xinu JHH§*Mte*, Oml/mi n -).T2B«WIU <fb 

3 g (5 5 5 /tmb 1 ) #fc 0 



'H-NMR (D 2 O t 3 or) 



5. 1 5 (1H, s, Man 4 -HI), 5. 0 6 ( 1 H, d, Gl cNAc 1- 
Hl), 4.95 (1H, a. Man4' -H-l), 4.8 2 (1H, s, Man3 
-HI), 4.6 9 (1H, d, GlcNAc2-Hl), 4.6 7 (2.H, d, 
Gl cNAc 5, 5' -HI), 4. 5 3 (2H, d, Ga l 6, 6' -HI), 
4. 3 4 (1H, d, Man3-H2), 4. 2 7 ( 1 H, d, Man 4' -H 
2). 4.19 (1H, d, Man4-H2), 3. 0 3 ( 1 H, dd, A s n - 0 
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CH), 

3.00 (1H, dd, Asn-/3CH), 2.7 6 (2H, dd, NeuAc7,. 
7' -H3 e q), 2. 1 5 ( 1 8 H, s X6, -Ac), 1.7 9 ( 2 H, dd, 
Ne uAc 7,7' -H3 ax) 




##M2 fc&m 1 , 2, 6£>£tfl 0(D<&f$, 

##MlT#6nfc^#/2 4 (6 0 9mg, 2 6 1 //mo 1) 2 0. 7 
mlfcMj^i^ $e»lC0.1IMil3.8ml^Mfc„ £©^£7 0<C 

-(Sephadex G-2 5, 2 . 5 0 X 1 mmmMitTk. $tm\* 1 . 0 
ml/min-) b <h £ 3 , 4k&W2 4, ib&m 2 5 &££K2 9 , ^ 

^3 3©?M^5 3 4mg§||&. ^©4^«^-n^n^#ift-^ ^li^<^ 

1 H — NMR (D 2 0, 3 0<C) 

5.13 (s, Man4-Hl), 5.12 (s, Man4-Hl), 5.0 1 (d, 
GlcNAcl-Hl), 4.94 (s, Man4' -HI), 4.9 3 (s, 
Man 4' -HI), 4. 8 2 (s, Man 3 -HI), 4. 6 0 (d, G 1 cNA 
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C2-H1), 4.5 8 (d, G1gNAc5,5' -HI), 4.4 7 (dd, G 
al6,6* -HI), 4.44 (d, Gal6,6' -HI), 4.2 4 (d, Ma 
n3-H2), 4.19 (d, Man4' -H2), 4.11 (d, Man4-H 
2), 2.97 (bdd, Asn-/3CH), 2.7 2 (dd, NeuAc7-H3 
5 e q, Ne uAc 7-H3 e q), 2.6 4 (bdd, ■Asn-jSCH), 2.15 
(sX5, -Ac), 1.7 9 (dd, NeuAc7-H3ax, NeuAc7' 
-H3ax) 

n^ntdmmoU^m A 2 9mgmh>l 6. 3m l t?Kl l. 2m l \zm 
m2l±fro ZLCiZ 9 - 7M 1/ - ;W ^ - N - X ^ 5 - ^^^ h 

10 (15 5. 7mg, 4 6 1. 7 jLtmo 1 ) t^MfczM*?- h U V A (8 0. 4m g, 
9 5 7 Mmol) &in*., £ifiT2 B#|BHR#bfc. ^©P&I/^ ^ — ^ — 
«bTT-tih>^l^#, iD©it^jHI*7A^DYh^77^- (Se 
phadex G-25, 2 . 5 0 X 1 m, Wm&mZfr, %mU. 1 . Om 1 /m 
. in-) Tflf«U&££3, ^^!2cfeJ;rK6 v {b^l.0CD^tl 
15 3 0 9mg*l#6nfc. HCfi^ft&HPLC (ODS.,A7A, TO1^5 0 
mM^T>^E-^7A7K^ : *?/-)V=6 5:3 5, 2. 0 * X 2 5 emu 
. il3ml/min) Srffi^TMigbfei: 5 1 ftmUt&m 1 ^\ 67^ 

^^b-&#/2*3ir/6(D^w^ 9 3^fc{^iiio^tiiifc. ^n^n 

*m.QWm®i&m*ft^Tc&, y;i/Jtii^^A^D^h^^7^- (Seph 
20 ad ex G-25, 2. 5 0 X 3 0 cm, mffimMlt?^ 1. 0m 1/m 

in-) -rKSt§CtTIW©f^tl2^ct^6©i|^l 5 0mg^#fc o 

• *H — NMR (D 2 0, 3 Ot) 
7.99 (2H, d, Fmoc), 7.7 9 (2H, d, Fmoc), 7.5 5 (4 
25 H, m, Fmoc), 5.15 (1H, s, Ma n 4-H 1), 5. 0 6 (1 H, d, 
GlcNAcl-Hl), 4.9 5 (1H, s, Man4' -HI), 4.8 2 (1 
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H, s, Man3-Hl), 4.6 9 (1H, d, GlcNAc2-Hl), 
4. 6 7 (2H, d, G 1 cNAc 5, 5 ' -H 1), 4. 5 3 (2H, d, Gal 
6,6' -HI), 4.34 (1H, d, Man3-H2), 4.2 7 ( 1 H, d, 
Man4' -H2), 4. 19 (1H, d, Man4-H2), 3. 03 (1H, 
bdd, Asn-/3CH), 3.0 0 (1H, b d d , A s n — j8 C H) , 2.7 6 
(2H, dd, NeuAc7,7' -H3eq), 2.15 ( 1 8 H, sX6, - 
Ac), 1.79 (2H, dd, NeuAc7,7' -H3ax);HRMS Ca 
led for C 103 H 154 N 8 .NaO 66 [M + N a + ] 2581.8838, 
found, 2581.8821 




NeuAc :v7JVi Gal :D-^7^I — X GlcNAc :N-7 
^)Vif)Vn^^y Man:D-?>;-X A s n : T7>/\°^^> 

NeuAc a 2— 6Gal 0 1 — 4G1 cNAc /3 1— 2Man a \ ■ 

^Man/3 l-*4GlcNAci3 l-*4GlcNAc— Asn-Fmoc 

NeuAc a 2-~ 6Gal 0 1 4G1 cNAc 0 2Man a \' 
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1 H — NMR (D z O, 3 Ot:) 

7.99 (d, Fmoc), 7.7 9 (d, Fmoc), 7.5 5 (m, Fmoc), 
5.14 (s, Man4-Hl), 5.12 (s, Man4-H), 5.0 0 (d, 
GlcNAcl-Hl), 4.94 (s, Man4' -HI), 4.9 3 (s, Ma 
n4* -HI), 4.8 2 (s, Man3-Hl), 4.6 0 (d, GlcNAc2 
-HI), 4. 5 8 (d, GlcNAc5,5' -HI), 4. 46 (dd, Gal 
6,6' -HI), 4.44 (d, Gal6.6* -HI), 4.2 4 (d, Man3 
-H2), 4.19 (d, Man4' -H2), 4.11 (d, Man4-H2), 
2.97 (bdd, Asn-jSCH), 2.7 2 (dd, NeuAc7-H3eq, 
NeuAc7-H3e q), 2. 6 4 (bdd, As n - jS CH), 2.15 (s X 
5, -Ac), 1.79 (dd, NeuAc7-H3ax, NeuAc 7' -H3 
ax) 

1 H — NMR (D 2 0, 3 0t) 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4 
H, m, Fmo c), 5. 12 ( 1 H, s, Man 4 -HI), 5. 06 (1H, d, 
GlcNAcl-Hl), 4.93 ( 1 H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 ( 1 H, d, GlcNAc2-Hl), 4.6 
7 (2H, d, Gl cNAc 5, 5' -HI), 4. 5 3 (2H, d, Ga 1 6, 
6' -HI), 4.34 (1H, d, Man3-H2), 4.2 7 (1H, d, Ma 
n4' -H2), 4.19 ( 1 H, d, Man4-H2), 3.03 (1H, bdd, 
Asn-/3CH), 3.00 (1H, bdd, Asn-j3CH), 2.15 (12H, 
s X4, -Ac) ; HRMS Calcd for C 81 H 120 N 6 NaO 50 

[M + N a + ] 1 9 9 9.6 9 3 0, found, 1 9 9.9. 6 9 3 9 
##M 3 it^m 3&&tf7 <D&f$ 

##M2T#e,nfe^^2cfei;tX6 0D^#l (2 2 4mg, 97/imol) 
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tf'>ifflf7^5>24mgSHEPES«f*«[(5 0mM 1 PH6..0) 
•.2 2mllc:^i^t, S6fcDipl'ococcu8 pneumoniae^ 
5fc/3-#^£ l—>y~t? (l. 3 5U) £iD;Lfc„ t©iM3'7t:T!15^ 
«£«L/U£, *»tt»&fro;fc. 38SMHPLC'(ODS*7A, 2.0cf>x 
5 2 5 cm, MIH§*Mte:5 0 mMBlr >=E— £7 AtK^ : )V= 8 

5 : 15, Sl3ml'/min) TiULfcir^, 12 9^:^3^ 
1 3 4Mt:ft^7^ittitfc 0 *n*n**D»W, "SlSttttftffofc. Sft 
V*TH PLC CODS #7 A, .2. 0(*>X2 5 cm, JgMfiSj«tt«SJ© 1 5 

1 6 m%fr*> 3 o'^fl^-CttzK : 7± b — h U;V 0§*Jt) =10: 0 dv . 
10 585 : 15, 3 1 ft'&fr B.4 5 #^3;TKi7k : Tir hn h U ;i/= 8 5 : 1 5 2» 
£80:2 0fcfc*«k3fc:^55>X>h£#i*&.. «ffijg«3. Oml/mi 
nO £^TJ^MS£frofc<h;i3, IWttS^l!f3*J8 1mg, ^ 
*7*J7 5mg#6n&. 

15 ! H-NMR (D 2 C», 3 0t) 

7.9 9 (2H, d, Fmo c), 7.7 9 (2H, d, Fmoc), 7.55 (4 
H, m, Fmoc), 5.15 (1H, S, Man4-Hl), 5.0 6 ( 1 H, d, 
GlcNAcl-Hl), 4.9 5 ( 1 H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 ( 1 H, d, GlcNAc2-Hl), 4.6 

20 7 (2 H, d, Gl cNAc 5, 5' -HI), 4. 5 3 (1H, d, Ga 1 6' 
-HI), 4. 34 (1H, d, Man3-H2), 4. 27 (1H, d, Man 
4' -H2), 4.19 (1H, d, Man4-H2) y - 2.9 7 (1H, bdd, 
Asn-/3CH), 2.76 ( 1 H, dd, NeuAc7' -H3eq), 2.. 6 1 
(1H, bdd, Asn-jSCH), 2.15 (15H, sX5, -Ac), 1.7 

25 9 ( 1 H, dd, NeuAc7' -H3ax);HRMS Calcd for 
C 86 H 127 N 7 Na0 53 [M + Na+] 2 1 2 8.7 3 5 6, found, 21 
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2 8.7 3 6 3 

'H-NMR (D 2 0, 3 0*0 

7.99 (2H, d, Fmoc), 7.7 9 (2H, d , Fmoc), 7.5 5 (4 
H, m, Fmoc), 5.15 ( 1 H, S, M a n 4 -H 1 ), 5. 0 6 ( 1 H, d, 
GlcNAcl-Hl), 4.9 5 ( 1 H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 ( 1 H, d, GlcNAc2-Hl), 4.6 

7 (2H, d, GlcNAc5,5' -HI), 4. 53 (1H, d, Ga 1 6- 
Hl), 4.34 (1H, d, Man3-H2), 4.2 7 ( 1 H, d, Man4' 
-H2), 4.19 (1H, d, Man4-H2), 2.9 7 ( 1 H, bdd, As 
n-/3CH), 2.76 ( 1 H, dd, NeuAc 7 — H 3 e q), '2. 60 (1H, 
bdd, As n-/3CH), 2. 15 (15H, sX5, -Ac), .1.79 (1H, 
dd, NeuAc 7-H3 ax) ; HRMS Calcd for C 86 H 125 
N 7 Na 3 0 53 [M + N a + ] 2172.6995, found, 2172. 70 

8 4. 

##M 4 it&m 4 & ck XS 8 (D&f& 

##M3^#e>n^^^3*5J:UC7 <DB&m (9 Omg, .4 7-. 3 ^mo 
1) £^n^l#$IT£££&<, ^yii»7;^$ > 8 m g t^fcHE P E S 
mmmm (5 OmM, pH6.0) 8.1ml \Z.mm^^, ^ICBovine 
k i dney&5fej3-£OW3-tf-5n^-1f (y^T/^K'J f r om 

Bovine kidney) £ 2 . 8 8 Ujjn*.fco ^(9^3 yCTl 8^ 

m^mLTzmmm^L, ^»hplc (odsa^, 2.0^x250 

nu MIH^te5 OmMmMTy^y&Tk&Wl : *:3?/-;V=6 5:3 5, ^ 
I3ml/min) iriStfet^^, 1 1 7^}cfb-&%4^\ l2 7Mfc 
<b^%8^ffibfeo ^n^n£J&D#W\ ^^^ff-^feo ^THPLC 
(ODS^^A, 2.0(J)X25cm, SH^te^U© 1 5 ftm^k, 16^ 
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O^^T^tK: 7th-hU;i/=l 0 : 0/^68 5:15, 3 .1 
^£4 5.^M*T«7jc: 7th-hU;l/=8 5 : 1 5^£>8 0 : 2 0^§i5 
\Ztf?z?X.> hZmifro »«3. Oml/min •) ^ffi^TMII^lT 

1 H — NMR (D a O, 3 0*0 

8.0 1 (2H, d, Fmoc), 7.8 0 (2H, d, Fmoc), 7.5 6 (4 
H, m, Fmo c), 5. 2 2 ( 1 H, , s ,• Man 4 -HI), 5.0 8 (1H, d, 
GlcNAcl-Hl), 4.94 ( 1 H, s, Man4' -HI), 4.8.4 
(1H, s, Man3-Hl), 4.6 9 ( 1 H, d, GlcNAc2-Hl), 
4.6 7 (1H, d, GlcNAc5-Hl), 4.5 5 (lH,.d, Gal6- 
Hl), 4.3 3 (1H, dd, Man 3-H2), 4. 20 ( l.H, dd, Man 
4 -H 2), 4. 1 5 (1H, dd, Man 4' -H2), 2. 9 7 (1H, bdd, 
Asn-/3CH), 2.76 (2H, dd, NeuAc7,7' -H3eq), 
2.62 (1H, bdd, As n-j8CH), 2.15 (12H, sX4, -A 
c), 1.79 (2H, dd, NeuAc7,7' -H3ax);HRMS Cal 
c d 

for C 78 H 114 N 6 N a0 48 [M + N a +] 1 9 2 5.6 5 6 2, foun 
d, 192 5.6539 

1 H — NMR (D 2 0, 3 OX:) . 

7.9 9 (2H, d, Fmoc), 7.7 9 (2H, d, Fmoc), 7.5 5 (4 
H, m, Fmoc), 5.15 (1H, S> Man 4 -HI), 5.0.6 ( 1 H, d, 
GlcNAcl-Hl), 4.9 5 ( 1 H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 (1H, d, GIcNAc2-Hl), 4.6 
7 (2H, d, GlcNAc5,5' -HI), 4.5 3 (2H, d, Gal6, 
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6' -HI), 4.34 (1H, d, Man3-H2), 4.2 7 (1H, d, Ma 
n4' -HZ), 2.97 ( 1 H, bdd, Asn-0CH2), 2.7 6 (1H, 
dd, NeuAc7' -H3eq), 2.6 1 (l.H, bdd, Asn-j3CH 
2), 2.15.Q2H, s X 4 , -Ac), 1.79 ( 1 H, dd, NeuAc 
7 ' -H3 a x) ; HRMS " C a 1 c d for C 78 H U4 N 6 Na0 48 

[M + N a +] 1 9 2 5.6 5 6 2, found, 1 9 2 5.6 5 3 3 
##M5 5 (D&f& 

##M 4 T?# 6 tlftik&W 4 (3 0mg, 47 3/imo l.)'t^>jfiii7^ 
5>3mg$HEPESWS (5 0mM, pH6.0) 6mlfc»jS?St,. 
SfcfcJack Be an sft^a-Y>y^-^,l OUMfc. £<£>*Sifc 

2 . 0 0 X 2 5 c nu mMmMtem®<D 1 5 1 6 #|fe* g, 3 0 

Tte* : 7-k h n h U 10:0*685:15, 31 #«* 6 4 5 

«tK : 7th-K'J;P=8 5 : 15*58 0 : 2 0 J; 5 \zsf?z?3L> h £ 

stt^o ata«3. omi/min •) ^m^xmmvrth^^, mmt-rzit 

£#5*2 0mg#5tlfco 

#£nfcte£^5c»gi$^— ^^TOI0tS§, ■ 
1 H — NMR (D a O, 3 Ot:) 

8.0 1 (2H, d, Fmoc), 7.8 0 (2H, d, Fmoc), 7.5 6 (4 
H, m, Fmo c), 5. 0 0 ( 1 H, d, G 1 c NA c 1 -HI), 4. 9 5 (1 
H, s, Man4' -HI), 4.8 4 ( 1 H, s, Man3-Hl), 4.6 7 
(1H, d, GlcNAc2-Hl), 4.5 6 (1H, d, GlcNAc5-H 

1) , 

4.44 (1H, d, Gal6-Hl), 4.11 (1H, dd, Man4' -H 

2) , 4.0 7 (1H, dd, Man3-H2), 2.9 7 (1H, bdd, Asn 
-KH), 2.76 (1H, dd, NeuAc7' -H3eq), 2.6 2 ( 1 H, 
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bdd, Asn-j3CH), 2.15 (12H, sX4, -Ac), 1.79 (2H, 
dd, Ne uAc 7 ' -H3 ax) ; HRMS Calcd for C 72 H 10 
4 N 6 Na0 43 [M + N a +] 1 7 6 3.6 0 3 4, found, 1 7 6 3.6 0 
7 4 

5 ###|6 it^m 9 <D<&$L 

#*W4 , C#5nm«8.(4 0mg > 6 3 0 /imol) £V v-ifatf T)V7 
5>5g§HEPESWi (5 0mM, pH6.0) T.SmlMSt, 
Jack Beansft^a-Y>/y^-t*^3 8UjDifc, i!OM*3. 

7<c-e6 ^mmmmvtcmmm^v. irapLcc cods^a, 

10 2.0(j.X25cm, mmmMUm®<D l 5 l 6 5 3 0 5H££ 

-C«7jc : T-fe h - h U 10:0*585:15, 31 5 4 5 

«8 5 : 1 5*58 0 : 2 0 «fc 5 id^^e?x> h§i^ 0 ^Stt3. 0 

ml/min) ^^Tillfct^^, SWi-TS-fk:^ 9 * 3 0 m gf# 5*1 

fee 

15 f ^ nfcft^ft 9 0*I65t-^ fil^T©! 0 T$ l)„ 

1 H — NMR (D 2 0, 3 Ot) 

8.0 1 (2H, d, Fmoc), 7.8 0 (2H, d, Fmoc), 7.5 6 (4 
H, m, Fmoc), 5.2 3 ( 1 H, s , M a n 4 -H 1 ), 5.0 8 ( 1 H, d, 
GlcNAcl-Hl), 4.53 ( 1 H, d, Gal6-Hl), 4.3 2 ( 1 H, 

20 dd, Man3-H2), 4.2 8 (1H, dd, Man4-H2), 2.8 1 (1 
H, bdd, Asn-/3CH), 2.7 6 (1H, dd, NeuAc7-H3e 
q), 2.5 9 (1H, bdd, Asn-j3CH), 2.13 ( 1 2 H, sX4, - 
Ac), 1.80. (1H, dd, Ne uAc 7H3 a x) ; HRMS Calcd 
for C 72 H 104 N 6 N a0 43 [M + N a +] 1 7 6 3.6 0 3 4, foun 

25 d, 1763.6041 

##M7 FmociOM (M3 3 0^) 
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##M2T#5nfd^»10 (10. 5mg, 5. 2 7 i±m o 1 ) .£ 5 0 
;l/*U>/N, N-^^?MM75 FJSttl. 4m 1 M • 7)V 

rf>^ffl^,TT2BtraSJ!S$ii-7t„ £©^^c:MI/X>3m 1 £tjn3_, 3 5"CT 

5 ^^y;Vltiii*^A^DVh^^^^- (Sephadex G-2 5, 

2; 5 <£X 3 0 cm, mm¥&m$7K $mUl. 0m l /m in-) TmUlstztL 
£3, mMtTZ>fc&W3 3^7mg#e»nfe (iR^«7 6%) e 
fcte£-%<£>$£S£te, ###!)2^6#6»n^.^tl3 3 ^H-NMRX^ h ;V 

10 <fb-&&3 3©%SI6<j^^«^TCDiiDT^§o 
X H — NMR (3 OTC) 

«55.12 (s, 1H, Man 4 -H-l), 5.0 7 (d, 1H, J = 9. 7Hz, 
G 1 cNAc 1 -H- 1), 4. 9 2 (s, 1H, Man4' -H- 1), 4. 7 6 
(s, 1H, Man3-H-1), 4.6 2 (d, 1 H, J = 8.0Hz, Glc 
15 NAC2-H-1), 4.5 8 (d, 2 H, J = 7.8Hz, GlcNAc5,5' 
-H-l), 4.47 (d, 2H, J = 7.9Hz, Gal.6,6' -H-l), 
4.24 (bd, 1H, Man3-H-2), 4.19 (bdd, 1 H, J = 3.2 
Hz, 1.4Hz, Man4' -H-2), 4. 12 (bdd, 1 H, J=3. 2H 
z, 1.4Hz, Man4-H-2), 2.9 3 (dd, 1 H, J=4.5Hz, 1 
20 7.0Hz, Asn-/3CH), 2.93 (dd, 1 H, J = 6.8Hz, 17.0 
Hz, Asn-j3CH), 2.0 8 (s, 3 H, Ac), 2.0 5 (s, 6 H, Ac 
X 2), 2.0 1 (s, 3H, Ac) 
8 it&m 1 4 (D&rfc. 
<k&V3 3 (2 8mg, 2 1.3/imol) t9'>il7J^5>l. 0mg*H 
25 EPESWI (5 0mM, pH5.0, 4 5 4/iL) y>f55 
tf ('>^Y7^HUy?m from Viblio Cholera 
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e, 19 8mU) SiDAfc. u©M*3 7tT2 0^1 HPLC 
ftmz£VBiJfomT*mWlsfr 0 MMHPLC (YMC Packed 
Column D-ODS-5S-5 120A ODS No. 2 0 2 0 1 7 
.8, 2 0x 2 5 0mm, M^mMfe 5 0 mM^MT^-^AzK^ : T-fe h n 
hV)V=8 0:2 0, Il4mL/m i n) Tillfe. JEfcODS#^A (3 
X^E5/-;i/7 5C1 8-OPN, 15X10 0mm, «3mcH 2 0£5 OmL^ 

TZ>ik&mi4 (17mg, IR^7 0%) /^#£>nfc„ #.6nfcte^tl(£>tfSItfJ 
'H-NMR (3 Ot:) 

(57.91 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.5 1 (dd, 2H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.12.(s, 1 H, Man 
4-H-l), 4.9 9 (d, 1H, J = 9.5Hz, G 1 cNAc 1-H-l), 
4. 92 (s, 1H, Man4' -H-l), 4. 7 6 (s, 1H, Man3-H 
-1), 4.58 (d, 1H, J = 8.0Hz, G 1 c N A c 2 -H- 1 ), 4.5 
5 (d, 1H, J = 8.4Hz, GlcNAc5' -H-l), 4.4 7 (d, 1 
H, J = 7.8Hz, Gal6' -H-l), 4. 3 4 (t, 1 H, Fmoc), 
4.24 (bd, 1H, J = 1.9Hz, Man3-H-2), 4.18 (bdd, 
1H, J = 1.4Hz, 3.3Hz, M a n 4 -H- 2 ), 4. 1 1 (bdd, 1 H, 
J = 1.4Hz, 3.5Hz, Man4' -H-2), 2: 7 2 (bdd, 1 H, J 
= 3.0Hz,. 15.7Hz, Asn-J3GH), 2.5 2 (bdd, 1 H, J = 
8.7Hz, 1 5. 7Hz, As n-j8 CH), 2.0 6, 2.0 5, 2.0 4, 1. 
89 (each s, each 3H, Ac);HRMS Calcd for 
C 75 H 110 N 6 NaO 45 [M + Na+] 1 8 3 7.6 4 0 2, found 18 
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3 7.6 4 7 1 

##M9 it^m 1 9 <D&J& 

i^mi (2 0mg, 9.4/imol) tDv'AiT^Vl. 6mg$HE 
PESlMI.(5 0mM, pH5. 0, 3 2 3 /iL) /-f^~ 
5 y~tf H U ^5=*h«. from Viblio Cholerae, 

14 1mU) &1mXtc 0 Z(Dm&*3 7tT'l 8 ^j^Bb^, HPLM 
ICfcOIMT^tiL/fe, IV^THPLC (YMC Packed Colu 
mn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 2 
0 X 2 5 0mm, JSH^IS«5 0 mMB^mT^n^ATfc^ : Tir h'h'J ;V 
10 =8 0:2 0, M4mL/m i n) Tffi^bfe„ JgKlOD S # 5? A (3X^> 
-JW5C18-OPN, 1.5X1 0 0mm, S15D^H 2 0^ 5 OmLgKb, "A 
\Z2 5%T^h-MJ;V£^LT^ffi£i±fc) Tfl&^b*: £ £ 3, g^J^T^ib 
^il9 (13mg, iR^76%) £#fc 0 ^Sn^bl^O^^H-NM 

15 m^mio fc&wi 5<d&j& 

it^^iA (4 5mg, 2 4-Mmo.l) ^^S/jfiitfT;!/^ 5 > 1 . 7mg £H 

e p e s mmmm ( 5 0 mM, phs.o, 8 2 0 # l ) \zmm^. y<?=i 

-9— if (Sz-WtJP F U ^^aM, from Viblio Cholera 
e, 13 4mU) ZmXTco 3 7X;T 1 4P#^#«Lfc^, HPLC 

20 MCJ;^M7«Uco i^T, KMMHPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
0 2 0 1 7 8, 2 0 X 2 5 0mm, mmmMte 5 0 mMS^7 >^n^7 AtK^ 
^: T-kh^KU;i^=8 0:2 0, ^14mL/mi n) T»§gbfco HKOD 
S#^A (n7, ; E>'— ;i/7 5 C 1 8 -OPN, 15X10 0mm, iUtH 2 0 

25 £5 0mL^b, 2 5 hn h U;V*^bT^ffl$tfc) TJK&bfct 

£3, BWtnft^ilS (2 8mg, JR^7 4%) a*#&ttfc. ft^n&ft 
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X H — NMR (30*0 

67.92 (d, 2H, J = 7.5Hz, Fmoc), 7.7 1 (d, 2 H, J = 
7.5Hz, Fmoc), 7.5 1 (dd, 2 H, J = 7.5Hz, Fmoc), 
5 7.4 4 (dd, 2H, J=7.5Hz, Fmoc), 5.10 (s, 1 H, Man 
4-H-l), 4.9 9 (d, 1H, J = 9.5Hz, Gl cNAc 1-H-l), 
4.9 2 (s, 1H, Man4' -H-l), 4.76 (s, 1 H, Man3-H 
-1), 4. 5 8 (d, 2H,GlcNAc2,5'-H-l), 4. 47 (d, 1 
H, J = 8.0Hz, Gal 6' -H-l), 4,3 5 (t, 1 H, Fmoc),' 
10 4. 2 4 (bd, 1H, J = 1. 9Hz, Man 3 -H- 2), 4. 1 1 (b s, 1 
H, Man4' -H-2), 4.0 7 (bs, 1 H, Man4-H-2), 2.7 2 
(bd, 1H, J = 15.5Hz, Asn-j3CH), 2.52 (bdd, 1 H, 
J = 8.7Hz, 15.5Hz, Asn-j3CH), 2.06, 2^04, 1.89 
(each s, each 3 H, Ac) ;HRMS Calcd for C 
15 6 7 H 97 N 5 NaO 40 [M + Na+ 1 6 3 4.5 6 0 8, found, 1 6 3 4. 
5 5 6 4 

1 1 ik&m 7 0 <D&f& 
fc£-#Jl 5 (llmg, 6 . 8/imo 1 ) t-)yjli7;|/^>l. 5mg^H 
EPESWI (5 0mM, pH5.0, 2 6 9 /iL) f:«t, j3 
20 ^ hv-^-if (4f^IttI, from Jack Beans, 1UL, 
2 7 5mU) £Jn^Lfeo Z(DmWi& 3 7 tTf 1 4 B#5aif£fiLfcfL HPLC^=6|f 
^i:DS^7§«SMbfe 0 ^J5S^<&HPLC (YMC Packed Co 

1 umn D-ODS-5 S-5 120A OD S No. 2 0 2 0 1 7 8, 

2 0 X 2 5 0 mm, mmmMfe5 OmMmMYy^E— ^A7K^ : Tir h~ hU 
25 ^=8 0:2 0, ^l4mL/mi n) «LL ICODS*7A (nX^E 

->-;W5C18-OPN, 15 XI 0 0mm, Il0fcH 2 O$ 5 OmLSU 
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fc-&m7o (6.3m gl W6 4%) fimzntc* mzntzfc^m<Dmm$i? 

*H-NMR (3 0<C) 

67.91 (d, 2H, J = 7.5Hz, Fmoc), 7.70 (d, 2H, J = 
7.5Hz, Fmoc), 7.50 (dd, 2H, J=7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.10 (s, 1H, Man 
4-H-l), 4.99 (d, 1H, J=9.5Hz, G 1 cNAc 1-H-l), 
4.9 1 (s, 1H, Man4' -H-l), 4.7.6 (s, 1 H, Man3-H 
-1), 4.5 5 (d, 2H, G 1 cNAc 2, 5 ' -H- 1), 4.3 2 (t, 1 
H, Fmoc), 4.24 (bs, 1 H, Man3-H-2), 4.10 (bs, 1 
H, Man4-H-2), 4.0 6 (bs, 1 H, J = 1.3Hz, Man4' - 
H-2), 2.72 (bd, 1H, J = 14.0Hz, Asn-j3CH), 2.52 

(bdd, 1H, J = 9.5Hz, 14.8Hz, Asn-/3CH), 2.06, 
2.0 5, 1.8 9 (each s, each 3 H, Ac); MS (Fab), C 
alcd for C 61 H 88 N 5 0 35 [M + H + ] 1 4 5 0.5, found, 
1 4 5 0.4 

1 2 <k&m 2 0 (Dttfo 

fc-g-^8 (4 7mg, 2 5/imol) t^>M7JV^>l. 9mg^HE 
PESWf (5 0mM, pH5.0, 8 4 0 /iL) CSfSf, y<7$- 
(5s?~?7)l> F U y^M, from Viblio Cholerae, 
3 6 9mU) £Jn*.fc 0 £©^£3 7t37?3 7Pfr^#Bbfc^ HPLCM 

\z^r)K^mT^mm^rco s.mm^mm^mv, ^thplc (ymc 

Packed Column D-ODS-5 S-5 120A ODS N 
o. 2020178, 20X25 0mm, BkMmM\Z5 0mMjW7>^t)i, 
: Tiihz:hU;i/=8 0 :2 0, Sil4mL/min) TffiSgbfco MJc 
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ODS%7& (3Xt->- ;l/7 5 C 1 8 -OPN, 1 5 X 1 0 0 mm, SSJfcH 
2 O£5 0mLflEU 2 5 X7t h U ;i/£^LT*gffi $-££:) TJJ^itb 
IWtt5ft^«2 0 (2 6m.g, W6 5%) £#fc 0 #e»tl^b 

5 1 H — NMR (3 0*0 

(5 7.9 2 (d, 2H, J = 7.5Hz, Fmoc), 7.7 1 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.12 (s, 1H, Man 
4-H-l), 4.9 9 (d, 1H, J=9.4Hz, Gl cNAc 1-H-l), 

10 4. 9 1 (s, 1H, Man 4' -H-l), 4.7 7 (s, 1 H, Ma n3-H 
-1), 4.5 7 (bd, 2H, GlcNAc2,5' -H-l), 4.4 6 (d, 
1H, J = 7.5Hz, Gal.6' -H-l),' 4. 3 4 (t, 3 H, Fmo c), 
4.2 4 (bs, 1H, Man 4' -H-2), 4. 1 9 (b s, .1 H, Man 4 
-H-2), 2.72 (bd, 1 H, J = 15.5Hz, Asn-j3CH), 2.5 

15 2 (bdd, 1H, J = 9.2Hz, 15.5Hz, Asn-j3CH), 2, 0 6, 
2.0 5, 1.8 9 (each s, each 3H, Ac);HRMS Cal 
cd for C 67 H 97 N 5 N aO 40 [M + N a + ] 1 6 3 4.5 6 0 8, fo 
und, 1 6 3 4.5 6 44 
##M13 IM7 1©^ 

20 te-^2 0 (12mg, 7.4nimol) <h^7 T)ly*^ > 1 . 0 mg £H 
EPESlfH (5 0mM, pH5.0, 3 3 0 ^L) izmm^^t, p-fi? 
$ Y*,?— tf {$Lik¥Jimm. from Jack Beans, 12/iL, 
2 9 7mU) ^iBXtc. u0^iS3 7tT4 6 Wltm HPLCM 
fciOSM7$libfc. KMMHPLC (YMC Packed Co 

25 1 umn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 
2 0 X 2 5 0mm, JHHi&l&te: 5 0 mMH^T^^ATk^ : y-£ b~ h U 
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^=8 0:2 0, sS5l4mL/m i n) IfcODS*7A (HXt 

zy—)V7 5C18-OPN, 15X10 0 mm„ MtWzH 2 0& 5 0mLll, 

it^mi 1 (6. 6mg, JR*6 1%) j&*#Sn&. t#6nfcft^#I©%lKlT 
5 -^WOID^^o' 
1 H — NMR (3 0*C) 

<5 7.9 0 (d, 2H, J=7.5Hz, Fmoc), 7.70 (d, 2 H, J = 

7.5Hz, Fmoc), 7.49 (dd, 2 H, J = 7.5Hz, Fmoc), 

7. 42 (dd, 2H, J = 7. 5 Hz, Fmoc), 5.11. (s, 1H, Man 

.10 4-H-l), 4.9 9 (d, 1H, J = 9.4Hz, Gl.cNAc 1-H-l), 
. 4.9 1 (s, 1H, Man4' -H-l), 4.7 6 (s, 1 H, Man3-H 
-1), 4.5 5 (d, 2H, Gl cNA.c 2, 5— H— 1), 4.3 1 (b, 1 H, 
Fmoc), 4.2 4 (bs, 1 H, Man3-H-2), 4.18 (bs, 1 H, 
Man4-H-2), 3.9 7 (dd, 1 H, J = 1.8Hz, 3.3Hz, Man. 

15 4' -H-2), 2.7 2 (bd, 1 H, J = 15.5Hz, Asn-/3CH), 
2.52 (bdd, 1H, J = 8.0Hz, 15,5Hz, Asn-j3j3CH), 
2.0 6, 2.0 5, 1.8 8 (each s, each 3 H, Ac);MS (F 
ab), Calcd for C 61 H 88 N 5 0 35 [M + H + ] 1 4 5 0.5, 
found, 1450.3 

20 1 4 ik^m 1 6 

<t&W5 (3 2mg, 18.4/zmol) t>^>'M7J|/^>2. 5mg^H 
"■• EPESlMf (5 0mM, pH5.0, 713/iL) \zmm^^. 

if (->^VT;VHU v^ttM, f r om V i b 1 i o Ch o 1-e r a 
e, 1 3 4mU) £iP;?Lfc 0 3 7 tT* 1 7 Bt^^ttbfc^ HPLC 

25 ^W{CcfcDM^7^5tMbfeo igt^T, MISHPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
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020178, 20X25 0 mm, Jgft&j|£t3 5 0mM|fi7>t->>A*i 
m: y-feh~ bVJV=8 0:2 0, ^l4mL/mi n) TffiMbfe 0 IfcOD 
S#.5A (3^^~>-;P7 5 C 1 8-OPN, 15X10 0mm, MW\ZH 2 0 

£3, MmtT&lk&mi 6 (13mg, W52%) ttStlfcte 
'H-NMR (3 CC) 

(5 7.9 2 (d, 2H, J = 7.5Hz, Fmoc), 7.7 1 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.44 (dd, 2H, J = 7.5Hz, Fmoc), 5.0 0 (d, 1 H, J = 
9.9Hz, GlcNAc 1-H-l), 4. 9 2 (s, 1 H, Man 4' -H- 
1), 4.75 (s, 1H, Man3-H-1), 4.5 8 (d, 2 H, J = 7.5 
Hz, G 1 c NA c 2, 5 ' — H — 1 ), 4.4 7 (d, 1 H, J = 7.8Hz, G 
a 1 6 ' -H-l), 4. 3 4 (t, 1 H, Fmoc), 4. 1 0 (b d, 1 H, M 
an3-H-2), 4.0 7 (bs, 1 H, Man4' -H-2), 2.7 2 (bd 
d, 1H, J = 15.5Hz, Asn-'UCH), 2.5 2 (bdd, 1 H, J = 
9.2Hz, 15.5Hz, Asn-/3CH), 2.0 7, 2.0 5, 1.8 9 (ea 
ch s, each 3 H, Ac);MS (Fab), Calcd for C 6 
i H 88N 5 0 35 [M + H + ] 14 5 0.5, found, 1450.3 
#%M 1 5 it&m 1 7 

ik&!®)16 (9mg, 6.2 W mol) W«7J^>1. 6mg§HE 
PESlfM (5 0mM, pH5.0, 6 13#LMc^£i^ /3-#5^ 
hy^-f from Jack Beans, 186mU) 

ZHQXTco ^«S;3 7 ! CT3 2llff B MLm HPLCMfciDSM 
T*mWLfro RmmmZHPLC (YMC Packed Column D 
-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 2 0 X 2 5 
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0mm, &M&&\*5 OmMWtMT iT'lzh—hV 8 0 : 
2 0. Sl4mL/min) Tffiltfc. JEfcOD S (3^>-JW5 
C18-OPN, 15X1 0 0mm, 1U(;H 2 0$ 5 OmL^L, "A\Z 2 5 % 

(5. 4mg, iK^6 8%) a*#e,n&. ^?>nrc<t^m<Dmmm^—^u&,T 

X H — NMR (3 0<C) 

<5 7.8 9 (d, 2H, J = 7. 5 H z , Fmo c ), 7.6 8 (d, 2 H, J = 
7.5Hz, Fmoc), 7.4 9 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.42 (dd, 2H, J = 7.5Hz, Fmoc), 4.9 9 (d, 1 H, J = 
9.7Hz, GlcNAcl -H- 1), 4. 9 1 (s, lH,.Man4'-H- 
1), 4. 55 (d, 1H, J = 8. 1Hz, Gl cNAc 2, 5' -H- 1), 
4.0 9, 4.0 7 (s, 1H, Man4' -H-2, Man3-H-2), 2.7 
2 (bd, 1H, J = l 5. 5Hz, As n-/3CH),. 2. 5 6 Cbdd, 1 H, 
J = 8.1Hz, 1 5. 5Hz, As n-j3 CH), 2.07, 2.05, 1.89 
(each, s, each 3H, Ac); MS (Fab), Calcd for 
C 55 H 77 N 5 NaO 30 [M + Na+] 13 10.5, found, 13 10.2 
1 6 it^m 1 8 

it^mil (3.4mg, 2.6/imol) £^>jfiLfif X;i/:/^ > 1 . 1 mg £ 
HEPESH^I (5 OmM, pH5. 0, 2 5 7 £*L) \zmB2"&, N-7 
H^JV- 0-D-tf)lUV3=-?~1£ (zstf^TJWVy?- from Jac 
k Beans, 144mU), WXTco £ <Dmm& 3 7 "CT 2 4 B#K#SLfe 
HPLC#^fcJ;D£^7£aiSbfc„ SMSHPLC (YMC P 
acked Column D-^ODS-5 S-5 120A ODS No. 
202017 8, 20X25 0mm, mmmM\Z5 0 mM^T^-^ A?m 
m : T-k hnh'J;i/=8 0:2 0, Si4mL/m i n) Tffi§gbfc 0 ItOD 
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S%7& (3Xty- )V7 5 C 1 8 -OPN, 15X10 Oram, ^fc0te:H 2 O 
£3, %>4k&Wl 8 (2.1mg, JRSS7 5%) *Jf5nfc. 

5 1 H — NMR (3 0t) 

67.91 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2 H, J = 
7.5Hz, Fmoc), 7.5 1 (dd, 2 H, J = 7.5Hz, 7.5Hz, F 
mbc), 7.43 (dd, 2H, J = 7.5Hz, 7.5Hz, Fmoc), 5.0 
0 (d, 1H, J = 9.7Hz, G 1 c NAc 1 -H- 1), 4. 9 1 (d, 1 H, 

10 J = 1.6Hz, Man4' -H-l), 4.76 (s, 1 H, Man3-H- 
1), 4. 58 (d, 1H, J = 7. 8Hz, G 1 c N A c 2 - H- 1 ) , 4. 34 
(t, 1H, Fmoc), 4.07 (d, 1 H, J = 2.7Hz, Man4' -H 
-2), 3.97 (dd, 1H, J = 1.6Hz, 3.7Hz, Man3-H-2), 
2.7 2 (bdd, 1H, J = 3.2Hz, 15.1Hz, Asn-j3CH), 

15 2.5 2 (bdd, 1 H, J = 8.9Hz, 15.1Hz, Asn-j3CH), 

2.0 7, 1.89 (each s, each 3 H, Ac);MS (Fab), C 
alcd for C 47 H 65 N 4 Q 25 [M + N a +] 1 0 8 5.4, found, 
10 8 5.3 

##M 1 7 it^m 2 1 (D&ffc 

20 4b&®9 (2 8mg, 16/imol) t^^M7;^^ > 1 . 7mg ^HE 
PESWt (5 0mM, pH5.0, 6 2 4 p. L) lC$gj§P£i*\ 95 - 
^(^77*HUy^m from Viblio Cholerae, 
117mU) SiDAfCo ^©^M^3 7- < C-ei 7B#K#«bfe^ HPLCM 
ti?)Sf£;i7Mlfe, £§Vrc, HMMHPLC (YMC Pa eke 

25 d Column D-ODS-5 S-5 120A ODS No. 202 
0 1 7 8, 2 0 X 2 5 0mm, MBH^te 5 0 mM»»7> i Er:!7A*iS«[ : 7 
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•feh - hU;U=S 0:20, Hi4mL/mi n) TtiLfc. II:ODS*7 
A (a^ty-JW 5 C 1 8 -OPN, 15X10 0mm, *&JK:H 2 0£5 0 
mLdKU Wz2 5%7th-hUM^LT^Ui$tfc) TJttiS b fc t CI ^ , 
ifi5it5ft^»2 1 (1 4. 6mg, JRsfS6 8%) *s#6nfc. #£>nfcto£- 

'H-NMR (3 Or) 

57.92 (d, 2H, J = 7.5Hz, Fmoc), 7.7 1 (d, 2 H, J = 

7.5Hz, Fmoc), 7.50 (dd, 2 H, J = 7.5Hz, Fmoc), 

7. 43 (dd, 2H, J=7.5Hz, Fmoc),. 5.12 (s, 1H, Man 

10 4-H-l), 4.9 9 (d, 1H, J=9.5Hz, Gl cNAc 1-H-l), 
4.7 7 (s, 1H, Man3-H-1), 4.5 7 (d, 2H, J = 7.2Hz, 
G 1 e NAc 2 -H- 1), 4.4 6 (d, 1 H, J = 7.8Hz, Gal 6-H 
-1), 4.3 4 (t, 1H, Fmoc), 4.2 2 (bd, 1 H, J = 2.7Hz, 
Man3-H-2), 4.19 (b, 1 H, Man4-H-2), 2.7 2 (bdd, 

15 1H, J = 15.5Hz, Asn-j3CH), 2.5 2 (bdd, 1 H, J = 9.8 
Hz, 15.5Hz, Asn-j3CH), 2.05 (s, 6 H, AcX2), 1.8 
9 (s, 3H, Ac);MS (Fab), Calcd for C 61 H 88 N 5 0 3 
5 [M + H + ] 1 4 5 0.5, found, 1 4 5 0.3 
1 8 ik&m 2 2 (D^fo 

20 flJ^«2 1 (lOmg, 6.9/xmol) t^jfoif 7)V?~i > 1 . 6mg £H 
EPESWt (5 0mM, pH5.0, 6 7 2 iiL) C»t, £-#5/ 
2 h ->y— t? (^^Itti, from. Jack Beans, 205m 
U) ^iDAfc, £©^^3 71CT2 OI^FIiltm HPLC^flrfc^DS 
MTMbfc. IMt^HPLC (YMC Packed Column 

25 D-ODS-5 S-5 120A OD S N o . 2 0 2 0 1 7 8 2 0 X 2 
5 0mm, mm^m^5 OmMH^y^— V&TkmWt : Tir b~ h U JV= 8 
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0:20, «l4mL/min) Tfltfibfc. ICODS*7A (n^y- ;V 
7 5 C 1 8 -OPN, 15X10 0mm, g|fl}CH 2 0£ 5 OmLSEU 2 

2 2 (5. 6mg, «$64%) ^^tlfco tt^nTt^^KD^S^T 1 -^^ 
5 ^T©5iDT^^> 0 
1 H — NMR (3 0^) 

67.87 (d, 2H, J = 7 . 5 H z , , Fmo c ) , 7.67 (d, 2H, J = 
7.5Hz, Fmoc), 7.4 8 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.41 (dd, 2H, J = 7.5Hz, Fmoc), 5.12 (s, 1 H, Man 

10 4-H-l), 4.9 9 (d, 1H, J = 9.7Hz, Gl cNAc 1-H-l), 
4.7 6 (s, 1H, Man3-H-1), 4.5 5 (d, 2 H, J = 8.6Hz, 
GlcNAc2, 5-H-l), 4.2 6 (t, 1 H, Fmoc), 4.2 2 (d, 
1H, J = 2.2Hz, Man3-H-2), 4.18 (bdd, 1H, J = l. 3 
Hz, 3.3Hz, Man4-H-2), 2. 7 2 (bd, 1 H, J = 15.5Hz, 

15 Asn-KH), 2.54 (bdd, 1 H, J = 9.5Hz, 15.5Hz, As 
n-/3CH), 2.05 (s, 6H, AcX2), 1.88 (s, 3 H, Ac);M 
S (Fab), Calcd for C 55 H 78 N 5 O 30 [M + H + ] 1 2 8 8. 
5,. found, 1288.3 
##M19 it^m2 3©-£f& 

20 \^m22 (3. 6mg, 2.8/iraol) t>)yil7J^>>l. 2mg$ 
HEPESWt (5 0mM, pH 5.0, 2 7 7 /iL) fc'*)jfSt, N-7 
-fe^-3-D-^;U3it^-^— tf (^Y7;i/FU7? from Jac 
k Beans, 1 9 5mU) £iP;tfe„ C©iM3 7tT2 4flfP B 1if tfc 
^, HPLC#^C£D£/fr*IT£flglSb?io SMMHPLC (YMC P 

25 acked Column D-ODS-5 S-5 120A ODS No. 
2020178, 20X25 0 mm, mffltgmZ5 0 mM^7>t^ 
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t:Tth^h'j;i/=8 0 : 2 0, il4mL/min) filbfc. ItCOD 
S#^A (ZJT.^Ev— ;i/7 5C18-OPN, 15X10 0mm, S30k:H 2 O 
£5 OmLSfcU #£2 5 %Tir h — h U ;V^»StbT^ttJ$ -frfc) TfffiilftUfct 
£3, BttfT*ft;^«l2 3 (2.3mg, JR#7 7%) 3&*»e>n&. »5tt& 
5 M©Wf-^K^T©I!3 t^l.„ 
X H — NMR (3 Ot) 

<57.9 1 (d, 2H, J = 7. 5Hz , Fmo c), 7.7 0 (d, 2 H, J = 
7.5Hz, Fmoc), 7.50 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.11 (s, 1H, Man 

10 4-H-i), 4.99 (d, 1H, J=9.7Hz, G 1 c N A c 1 -H- 1 ), 
4.7 7 (s, 1H, Ma n 3 -H- 1), . 4. 5 7 (d, 1 H, J-6: 5Hz, 
GlcNAc-H-1), 4.3 3 (t, 1 H, Fmoc), 4.2 2 (d, 1 H, 
J=3.0Hz, Man3-H-2), 4.0 7 (bdd, 1 H, J = 2.1Hz, 
Man4-H-2); 2.72 (bdd, 1 H, J = 15.5Hz, As n-j3C 

15 H), 2.52 (bdd, 1 H, J = 8.9Hz, 15.5Hz, Asn-j3CH), 
2.05, 1.89 (each s, each 3H, Ac);MS (Fab), 
Calcd for C 47 H 65 N 4 0 25 [M + H+] 1 0 8 5. 4, 'found, 
1 0 8 5.3 

##0iJ2O ik&m 1 1 . 
20 ik-gmi 0 (1 2 3mg, 62tfmol) t^ylf7;^5> (1.1m 

g) SHEPESgffjSt (5 0mM, pH5.0, 2. 5mL) \zmM^^> j8 
h~>y— tf W^nm^m, from Jack' Beans. 24 

ML, 6 1 2mU) *jD^.fc.. £©*«£3 7<CT6 ll^W#«L/fc«, H P L 

C^tCJcDS^T^m^b^io EJfc»iS&*«5«*U i^THPLC (Y 
25 MC Packed Column D-ODS-5 S-5 120A OD 

S No. 2020178, 2 0 X 2 5 0 mm, IH^itt 5 0 mMii7 >t 
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—VA&mm : T-fe h-h'j;V=8 0:2 0, WLig.3. 5mL/m i n) T?«f® 
Lfc 0 3EKOD S#^A (□X ; Ey~Jl'7 5C18-OPN, 15X10 0mm o 
mWzH z 0^5 0 mLSU 2 5 % Til V ~ h U J^.^LTitlJS tfc) 
. Trabfe<h^5, l (7 1mg, JR^7 0%) J^#£*lfc 0 

1 H — NMR (3 0t)) 

67.91 (d, 2H, J.= 7.5Hz, Fmoc), 7.71 (d, 2 H, J = 
7.5Hz, Fmoc), 7.50 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.4 3 (dd, 2H, J = 7. 5 H z , Fmo c ), 5.11 (s, 1 H, Man 

10 4-H-l), 4.9 9 (1H, d, J=9.9Hz, Gl cNAc 1 -H- 1), 
4.9 1 (s, 1H, Man 4' -H- 1), 4.7 6 (s, 1 H, Man 3-H 
-1), 4.5 5 (d, 2H, J=8.6Hz, GlcNAc2, 5-H-l), 
4. 3 4 (t, 1H, Fmo c), 4. 2 4 (s, 1 H, Man 3-H- 2), 
4.18 (s, 1H, Man4-H-2), 4.10 (s, 1 H, Man4' -H 

15 -2), 2.7 2 (bd, 1 H, J = 15.5H.z, Asn-j3CH), 2.51 
(bdd, 1H, J = 9.0Hz, 1 5. 5Hz, As n — j3CH), 2.0 6 (s, 
3H, Ac), 2.0 5 (s, 6H, AcX2), 1.8 8 (s, 3 H, Ac);H 
RMS Calcd for C 69 H 100 N 6 NaO 40 [M + Na+] 1 6 7 5. 
5873, found, 167 5.5841 

20 2 1 lk£?m 12©^ 

ft^ftll (5 0mg, 3 0/imol) t^«7;^S>2. Omg^H 
EPESWt (5 0mM, pH5.0, 9 2 0 /iL) l:»t, N-7t 
5f ^ - /3 - D - tf)V n ^ $ - ^-if (^T7;H«Uy5 : ftil| > ..f r om J a 
ck Beans, 2.1 U) &]}\lZ_fco 3 7XT 4 8 Wtbfc 

25 HPLC^Jf^J;DR^T$?iiMbrco TOMHPLC (YMC P 

acked Column D-ODS-5 S-5 120A ODS No. 
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2020178, 20X2 5 0 mm, j&ntttttt 5.0 mM^T^- r> AtKSF 

T-fe h~ h'j;i/=8 0:2 0, M4mL/mi n) TfiFSU 
frofeo c©Mtl$ODS^7A (3^ty-JV7 5C18-OPN, 15X 
10 0mm, M.WZH 2 0& 5 OmL^fgb, Jfcfc: 2 5 %Tir h U )l>&%tVT 
5 8ttiS12:fc) r»tbfctC<5, B»tt5^«J12 (2 5mg, JRajs 6 
6%) ^#e»tl7to #^nfe^#/©#ia^5 :J --^^T©ilDT$.^>o 
X H — NMR (3 0*C) 

57.91 (d, 2H, J = 7.5Hz, Fmoc), 7.7 0 (d, 2 H, J = 
7.5Hz, Fmoc), 7.50 (dd, 2H, J = 7. 5Hz, Fmoc), 

10 7.4 3 (dd, 2H, J = 7.5Hz, Fmoc), 5.10 (s, 1 H, Man 
4-H-l), 4.9 9 (d, 1H, J=9.7Hz, Gl cNAc 1-H-l), 
4. 91 (bd, 1H, J = l. 6 Hz, Man 4' -H-l), 4.77 (s, 1 
H, Man3-H- 1), 4.5 8 — 4.5 2 (b, 1 H, GlcNAc2-H- 
1), 4.3 3 (t, 1H, Fmoc), 4.2 4 (bs, 1 H, Man3-H- 

15 2), 4.0.6 (dd, 1 H, J = 1.6Hz, 3.2Hz, Man4-H-2), 
3.97 (dd, 1H, J = 1.6Hz, 3.5Hz, Man4' -H-2), 
2.72 (bd, 1H, J = 15.5Hz, Asn-j8CH), 2.5 3 (bdd, 
1H, J=9.0Hz, 15.5Hz, Asn-J3CH), 2.05, 1.88 (e 
achs, each3H, Ac), 

20 2 2 ih^m 1 3 <D<£i& 

it^mi2 (lOmg, lUmol) t^jfiLiU > 0. 9mg £H 

EPESWI (5 0mM, pH5.0, 4 40 /iL) }«$t, a-*7> 
■Sis?—' tf (S/W^HiJy^m from Jack. Beans, 3 0 
#L, 3. 2U) £iD3.7co COii$3 7t:i?2 l^if LfcE HPLC 

25 »ctDSM7$lILfco i^THPLC (YMC Packed Co 
1 umn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 
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2 0 X 2 5 0mm, mffl$&M\Z5 0 mM ffiMT 2±7kmifc : 7± hx MJ 
JV=8 0 : 2 0, SS4mL/mi n) TltS^frofco MfcODS^A (n 
X^y-JH5C18-OPN; 15X1 0 0mm, S£1K:H 2 0£ 5 0 mLS 
U "&\Z2 5%T-feh- hU;i/£^LT^tti£-frfc) TUIlfetr^, I^t 

-r^>^tii3 (3m g , «$4n) ^tstife^tiotja^-^ 

X H — NMR (3 Ot) 

67.92 (d,2H, J = 7.5Hz, Fmoc), 7.7 1 (d, 2H, J = 
7.5Hz, Fmoc), 7.5 1 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 4.9 9 (d, 1H, J = 
9.5Hz, G 1 cNAc 1-H-l), 4. 7 6 (s, 1 H, Man3-H- 
1), 4.5 7 (1H, G 1 cNAc 2 -H- 1), 4.0 6 (d, 1 H, J = 
3.2Hz, Man3-H-2), 2.7 2 (bd, 1 H, J = 15.5Hz, As 
n-/3CH), 2:52 (bdd, 1H, J=8,3Hz, 15.5Hz, Asn- 
/3CH), 2.0 5, 1.8 9 (each s, each 3 H,. Ac), 
(tl77A7^>ii#:0Fmo cS©Ml) 

ffofco ti7XA 8 7^>Fmoc#:lMnio 1 $fc!9(:2 4 0 /iL© 

N, N->>^;P3}n;^T$ h\ 1 6 0 ML©^E;i/7}sU>$jn^, ^-T;i/rf 

>#HmTT^$i±fe„ tlc mmmmtVTiM mmry^-^j^ : -r 

^Jlfc^x^x— 1 O^SJn^Tl 5#p B ljf#bfc^, #Tffi 

fee h;i/X>Sr3mLjDAx/\^I/— & £^5^f££HIIlM5lL£:„ 
B^t^^B^A^nvh^:^- (n^ty-JV? 5C 1 8-OPN, 1 

5xi oomm, mmmm\t7K) iz&vmmisrzo 



WO 2004/058789 



43 



PCT/JP2003/016682 



##M 2 3 it^m 3 3 <£>-□ J55 

fi^tUO (10.5mg, 5.3/imol) £±IB0iilftsT7 BmEffiSitfc 
<tei5> @69ttl)M3 3 (7mg, JK*fs7 6%) ^#S*lfc„ nZtlfrfc 

5 2 4 2 6 (D^fifc 

^t?3 (8. Omg, 3. 8 nmo 1) ^±IB<D^T2 1 Btr^^$-&fc: £ 
£3, @^i:-r^>>fb-^#J 2 6 (6. 3mg, W8 8%) ^#e>*lfco ftStlfc 

*H — NMR (3 0^) 

10 «5 5.13 (s, 1H, Man4-H-1), 5.0 7 (d, 1 H, J=9.9Hz, 
G 1 cNAc 1 -H- 1), 4.9 5 (s, 1H, Man4' -H-l), 4.7 8 
(s, 1H, Man3-H-1), 4.6 2 (2H, GlcNAc2,5' -H- 
1), 4.5 6 (d, 1H, J = 8. 1Hz, G 1 cNAc 5-H-l), 4.5 2 
(d, 1H, J = 7.8Hz, Ga 1 6 ' -H-l), 4. 25 (b s , l'H, M 

15 an3-H-2), 4.19 (bs, 1 H, Man4' -H-2), 4.12 (bs, 
1H, Man4-H-2), 2.94 (dd, 1 H, J=4.5Hz, 17.0Hz, 
Asn-/3CH), 2.8 5 (dd, 1 H, J = 6.8Hz, 17.0Hz, Asn 
-jSCH), 2.68 (dd, 1 H, J=4.6Hz, 12.4Hz, NeuAc 
7 ' -H-3 eq), 2. 08, 2. 07, 2.06, 2.04, 2. 02 (each 

20 s, each 3H, Ac), 1.7 2 (dd, 1 H, J = 12.1Hz, 12.1 
Hz, NeuAc7' -H-3ax);MS (Fab), Calcd for C 
7iH 118 N 7 O sl [M + H+] 1 8 8 4.7, found, 1 8 8 4.5 
#%#J 2 5 i£&ty 2 7 (D&m 
it&m4 (11. Omg, 5.8/imol) £_tf3<£>ii#T 2 3 f^Sjfc^-frfc 

25 m&)£'TZ>fc'&m2 7 (8. 5mg, W8 8%) T#e>tlfe 0 
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! H-NMR (3 0*0 

5 5.11 (s, 1H, Man4-H-1), 5.08 (d, 1 H, J = 9.7Hz, 
G 1 c NAc 1 -H- 1), 4.9 5 (s, 1H, Man4' -H-l),' 4.7 8 

(s, 1H, Ma n 3-H- 1), 4. 6 2 (d, 2 H, GlcNAc2,.5' - 
5 H-l), 4.45 (d, 1H, J = 7.6Hz, Gal6' -H-l), 4.2 6 

(bd, 1H, Man3-H-2), 4.12 (bd, 1 H, Man4' -H- 
2), 4.0 8 (bdd, 1 H, J = 1.6Hz, 3.3Hz, Man4-H-2), 
2.94 (dd, 1H, J=4.0Hz, 17.2Hz, Asn-j3CH), 2.8 
5 (dd, 1H, J = 7.2Hz, 17.2Hz, Asn-j8CH), 2.6 8 (d 
10 d, 1H, J=4.1Hz, 12.1Hz, NeuAc7' -H-3eq), 2.0 
9, 2.0 7, 2.0 4, 2.0 2 (each s, each 3 H, Ac), 
1.72 (dd, 1H, J = 12.1Hz, 1 2.1Hz, NeuAc7' -H- 
3ax), ;MS (Fab), Calcd for C 63 H 104 N 6 NaO 46 [M 
+ Na+] 1 7 0 3.6, found, 1 7 0 3.1 
15 #%M2 6 ik^m2 8 

4t&M5 (7. Omg, 4.0/imol) £±fB©^frr 2 r^f B m^$-&fe <h 
£3, gl$<bf £*b£r^2 8 (5.3mg, «$8 7%) ^#£>tlfc„ #<Mlfc 

*H— NMR (3 0*0 

20 55. 07 (d, 1H, J = 9.4Hz, Gl cNAc 1-H-l), 4.9 4 (s, 
1H, Man4' -H-l), 4.7 6 (s, 1 H, Man3-H-1), 4.61, 
4.5 9 (each d, each 1 H, GlcNAc2,5' -H-l), 
4.44 (d, 1H, J = 7.8Hz, Gal6' -H-l-),.. 4.-1 0, 4.07- 
(each 1H, M a n 4 ' , 3 -H- 2 ), 2.9 3 (dd, 1 H, J=4.6 

25 Hz, 17.5Hz, Asn-/3CH), 2.85 (dd, 1 H, J = 7.0Hz, 
17.5Hz, Asn-jSCH), 2.67 (dd, 1 H, J=4.6Hz, 12. 
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2Hz, NeuAc7' -H-3eq), 2.0 8, 2.0 6, 2.0 2, 2.0 1 
(each s, each 3H, Ac), .1.7 1 (2H, dd, J = 12.2 
Hz, 1 2. 2Hz, NeuAc 7' -H-3 ax) ; MS (Fab), Calc 
d for C 57 H 94 N 6 N a0 41 [M + N a + ] 1541.5, found, 
5 15 4 1.3 

2 7 ik&m 3 0 (D%$L 
ft&mi (13.9mg, 6. 6 umo I) &±m<DmvF-v 7 mmfcJfcZ&fct 
£3> B&)£TZ>4k&m3 0 (8.0mg, W6 4%) *m£o %Zntz.fc'& 

10 1 H — NMR (3 0*0 • 

5 5.13 (s, 1H, Man4-H-1), 5.06 (d, 1 H, J = 9.9Hz, 
G 1 c NAc 1 -H- 1), 4.9 1 (s, 1 H, Man4' -H-l), 4.7 7 
(s, 1H, Man3-H-1), 4. 61, 4. 60 (each d, each 
1H, J = 8.0Hz, G i c'N A c 2, 5— H— 1), 4.5 5 (d, 1 H, J = 

15 8.4Hz, GlcNAc5' -H-l), 4.44 (d, 1 H, J = 8.0Hz, 
Gal 6-H-l), 4. 24 (bd, 1H, Man3-H-2), 4. 19 (bd 
d, 1H, J = 1.3Hz, 3.2Hz, Man4' -H-2), 4.10 (bdd, 
1H, J = 1.4Hz, 3.2Hz, Man4-H-2), 2:9 0 (dd, 1 H, 
J=4.5Hz, 16.7Hz, Asn-j8CH), 2.80 (dd, 1 H, J = 

20. 7.5Hz, 16.7Hz, Asn-j3CH), 2.6 6 (dd, 1 H, J=4.6 
Hz, 12.4Hz, Ne uAc 7 -H- 3 e q), 2.0 7, 2.0 6, 2.0 5, 
2.02, 2.0 1 (each s, each 3H, Ac), 1.71 (dd, 1 
H, J = 12.4Hz, 1.2.4Hz, -Ne u Ac 7 -H--3 a x) ; MS (Fa 
b), Calcd for C n H 117 N 7 Na0 51 [M + Na+] 1 9 0 6.7, 

25 found" 19 0 6.1 
##M 2 8 ik&m 3 1 
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fc&W8 (8. Omg, 4.2/imol) £±|B©#f£T 1 2 Bf F B 1SJ&$i±fc<h 
£3, §Wit^t3 1 (6. Omg, JR^8 6%) £#fc 0 #e>nfe^ 

X H— NMR (3 0*0 

6 5.12 (s, 1H, Man 4-H- 1), 5. 06 (d, 1H, J = 9.5Hz, 
G 1 cNAc 1 -H- 1), 4.9 1 (s, 1 H, Man4' -H-l), 4.7 7 
(s, 1H, Man3-H-1), 4.61, 4.5 9 (each d , each 
1H, G 1 cNAc 2, 5 -H- 1), 4.4 3 (d, 1 H, J = 8.0Hz, Ga 
1 6 -H-l), 4. 2 4 (bd, 1 H, Man 3 -H- 2), 4. 1 8 (bdd, 
1 H, Ma n 4 ' -H- 2), 2.91 (bd, 1H, J = 17. OHz. Asn 
-£CH), 2.8 1 (dd, 1 H, J = 6.5Hz, 17.0Hz, As n — j3 C 
H), 2.66 (dd, 1H, J=4.6Hz, 12.6Hz, NeuAc7-H- 
3eq), 2.0 6, 2.0 6, 2.0 2, 2.0 0 (each s, each 3 
H, Ac), 1.70 (dd, 1H, J = 12.6Hz, 1 2. 6 H z , NeuAc 
7-H-3ax);MS (Fab), Calcd for C 63 H 104 N 6 NaO 
46 [M + N a +] 1 7 0 3.6, found, 1 7 0 3.0 
##M 2 9 it&m 3 2 <D<&f& 

4k&<y>)9 (7. 7mg, 4. 4 m mo 1) ^r±IB<D#f^T 2 3 Pf F*1Kj&£-t*-fc <h 
Z.^b s m&}t~rz>fc€t!%)3 2 (5.2mg, W7 8%) Trm^tltc. #£>n£: 

X H— NMR (3 Ot:) 

55.14 (s, 1H, Man4-H-1), 5.0 7 (d, 1 H, J = 9.4Hz, 
GlcNAcl-H-1), 4.7 8 (s,.lH, Man3-H-1), 4.61, 
4, 60 (each d, each 1 H, Gl cNAc 2, 5-H-l), 
4. 4 4 (d,- 1H, J = 8. 0Hz, Gal 6 -H-l), 4. 2 3 (d, 1 H, 
J = 3.0Hz, Man3-H-2), 4.19 (bdd, 1 H, J=1.3Hz, 
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2.9Hz, Man4-H-2), 2.9 2 (dd, 1 H, J=4.1Hz, 
17.2Hz, Asn-j3CH), 2.8 3 (dd, 1 H, J = 7.5Hz, 
12!7Hz, Asn-iBCH), 2.6 7 (dd, 1 H, J=4.6Hz, 
12.7Hz, Ne uAc 7 -H- 3 e q), 2.06 (s, 6 H, AcX2), 
5 2.03, 2.01 (each s , e a c h 3H, Ac), 1.71 (dd, 1 
H, J = 12.7Hz, 12.7Hz, N e u A c 7 -H- 3 a x) ; MS (Fa 
b), Calcd for C 57 H 94 N 6 Na0 41 [M + Na+] 1541.5, 
found,. 1541.2 

3 0 it^m 3 7 (D^J$ 
10 it&mi 4 (9. lmg, 5. Omhio 1).&±IB«T1 3i»^tfe 
tZZ, SW<!:t^tl3 7 (6. 5mg, |$7 7%) T#£>tlfc 0 

*H— NMR (3 0*0 

(55.11 (s, 1H, Man4-H-1), 5.0 6 (d, 1 H, J = 9.5Hz, 
15 GlcNAcl-H-1), 4.9 2 (s, 1 H, Man4' -H-l), 4.7 5 

(s, 1H, Man3-H- 1), 4.6 1, 4.5 7, 4.5 5 (each d, 
each 1H, J=7.5Hz, GlcNAc2,5,5' -H-l), 4.4 6 

(d, 1H, J = 7.3Hz, Gal6' -H-l), 4.2 3 (bs, 1 H, M 
an3-H-2), 4.18 (bs, 1 H, Man4' -H-2), 4.10 (bs, 
20 1H, Man4-H-2), 2.8 7 (dd, 1 H, J=4.8Hz, 17.0Hz, 
Asn-j3CH), 2.76 (dd, 1 H, J = 7.2Hz, 17.0Hz, Asn 
-jSCH), 2.07 (s, 3H, Ac), 2.04 (s, 6 H, Ac X 2), 2.0 
0 (s, 3H, Ac);MS (Fab), Calcd for C 60 H 100 N 6 N 
a0 43 [M + N a +] 1615.6, found, 16 15.0 

25 mmm 3 1 4 2 

it^mi9 (9. 8mg, 5.4|imol) ^-hlBcD^T. 1 3 B#WSJ^$Wc 
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££3, B&)tTZ>4k&W4 2 (8. Omg, JRJP8 8*) T&eftfc. f#S>tl 
*H — NMR (3 Ot) 

(55.11 (s, 1H, Man4-H-1), 5.0 6 (d, 1 H, J = 9.5Hz, 
GlcNAcl-H-1), 4.9 1 (s, 1 H, Man4' -H-l), 4.7 6 
(s, 1H, Man 3-H- 1), 4. 6 0, 4.5 7, 4.5 5 (each d, 
each 1H, GlcNAc2,5,5' -H-l), 4.4 6 (d, 1H, J = 
7.8Hz, Gal6-H-1), 4.2 8 (s, 1 H, M a n 3 -H- 2 ), 
4.18 (s, 1H, Man4' -H-2), 4.10 (s, 1 H, Man4-H 
-2), 2. 88 (dd, 1H, J =4. OHz, 16.6Hz, Asn-jSCH), 
2.77 (dd, 1H, J = 7.5Hz, 16.6Hz, Asn-jBCH), 2.0 
7 (s, 3H, Ac), 2.04 (s, 6H, AcX2), 2.00 (s, 3 H, A 
c);MS (Fab), Calcd for C 60 H 101 N 6 O 43 [M + H + ] 1 
59 3.6, found, 159 3.8 
3 2 3 8 

(5.1mg, 3. 2/rmol) ^±f2©^T 1 1 Bf P^J^-frfe 
m&}t?Z>ik<£<m3 8 (4. Omg, JR^9 1%) #t#Stifco 

1 H — NMR (3 0t)) 

<55.10 (s, 1H, Man4-H-1), 5. 0 7 (d, 1 H, J = 9.4Hz, 
Gl cNAc 1-H-l), 4.9 2 (s, 1H, Man4' -H-l), 4.7 6 
(s, 1H, Man3-H-1), 4.61, 4.57 (each d, each 
1H, J = 7. 8Hz , G 1 cNAc 2, 5 ' -H-l), 4.4 7 (d, 1 H, J 
= 7.8Hz, Gal 6* -H-l), 4. 24 (d, 1H, J = 2.3Hz, Ma 
n3-H-2), 4.10, 4.0 6 (each bd, each 1 H, Man 
4',4-H-2), 2.90 (dd, 1 H, J=4.2Hz, 16.8Hz, As 
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n-£CH), 2.81 (dd, 1H, J = 7.3Hz, 16.8Hz, A s n — j8 
CH), 2.0 7, 2.0 4, 2.0 1 (each s, each 3 H, Ac); 
MS (Fab), Ca 1 cd for C 52 H 88 N 5 0 38 [M + H + ] 1 3 9 0. 
5, found, 139 0.1 
##M 3 3 ik&m 7 2 <D&fc 
fc&M7 0 (4. Omg, 2.8£imol) §±|B©^T 1 3 B#P H 1^$i±fe 
mm£-rz>4k&M7 2 (2. 9mg, i»8 5%) ^%^tlf^ 0 #£>tl 

*H — NMR (3 Ot:) 

<5 5.0 9 (s, 1H, Man4-H-1), 5.0 6 (d, 1 H, J=9.8Hz, 
Gl cNAc 1-H-l), 4.9 1 (s, 1 H, Man4' -H-l), 4.7 6 
(s, 1H, Man3-H-1), 4.61, 4.5 4 (each d, each 
1H, Gl cNAc 2, 5 -H-l), 4. 2 4 (s, 1 H, Man 3 -H- 2), 
4.10, 4.06 (each bs, each 1 H, Ma n 4, 4 ' -H- 
2), 2.87 (dd, 1H, J = 17.2Hz, Asn-jSCH), 2.76 (d 
d, 1H, J = 6.5Hz, 17.2Hz, Asn-/3CH), 2.0 7, 2.0 4, 
2.00 (each s, each 3H, Ac);MS (Fab), Ca 1 c d 
for C 46 H 78 N 5 0 33 [M + H + ] 1 2 2 8.5, found, 1 2 2 8. 
3 

3 4 it^m 4 3 <D&m 

fc&m20 (5.4mg, 3.3tfmol) £_hfEc£W1n? 1 1 R#M^Jfc£-fcr£: 
@Klttl)^l!l4 3 (4. lmg, W8 7%) Tft^nfco #£>n 

'H-NMR (3 Or) 

5 5.11 ( S , 1H, Man4-H-1), 5.07 (d, 1 H, J = 9.5Hz, 
G 1 cNAc 1 -H- 1), 4.9 1 (s, 1 H, Man4' -H-l), 4.7 7 
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(s, 1H. Man3-H-1), 4.61, 4.5 7 (each d, each 
1H, G 1 cNAc 2, 5-H-l), 4. 4 6 (d, 1 H, Gal 6-H-l), 
4.24 (s, 1H, Man3-H-2), 4.18 (bs, 1 H, Man4-H 
-2), 2.90 (dd, 1H, J=4.0Hz, 17.0Hz, Asn-j3CH), 
5 2.8 0 (dd, IS, j= 7 .3Hz, 17.0Hz, Asn-/3CH), 2.0 
7, 2.04, 2.0- 1 (each s,each 3H, Ac);MS (Fa 
b), Calcd for C 52 H 88 N 5 0 38 [M + H + ] 1 3 9 0. 5, f o 
und, 139 0.2 
#%M 3 5 {t&W 7 3 (D&m 
fc^mi 1 (4. Omg, 2. 8Mmo 1) .^±|BCD#^T1 3B#raSjS$-l±fe 
g65tm^7 3 (2.9mg, iR^8 5%) T#£*lfe 0 

J H — NMR (3 CC) 

<5 5. 1 1 (s, 1H, Man4-H-1), 5. 0 6 (d, 1 H, J =9. 9Hz, 
G 1 cNAc 1-H-l), 4.9 1 (s, 1 H, Man4 j -H-1), 4.7 7 
(s, 1H, Man3-H- 1), 4,6 0, 4.5 4 (each d, each 
1H, J = 7. 9 Hz, Gl cNAc 2, 5-H-l), 4. 2 4 (s, 1 H, Ma 
n3-H^2), 4.18 (dd, 1 H, J = 1.6Hz, 1.6Hz, Man4- 
Hr-2), 3.96 (1H, dd, J = 1.6Hz, 1.6Hz, Man4-H- 
2), 2.88 (dd, 1H, J=4.3Hz, 16.8Hz, Asn-KH), 
2.77 (dd, 1H, J = 7.2Hz, 16.8Hz, Asn-KH), 2.0 
6, 2.0 4, 2.0 0 (each s, each 3 H, Ac);MS (Fa 
b), Calcd for C 46 H 78 N 5 0 33 [M+H + ] 1 2 2 8..5, fo 
und, 1228.3 
#%M 3 6 ik&m 3 9 GD-g-fifc 
ik&mie (2.2mg, 1.5/tmol) *±m<Dmft7?7 mmKJfcZ^tct 
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£3> S#J£-rSfc^3 9 (l,6mg, «8 4%) T#Stlfc 0 #£tlfc 
*H— NMR (3 CC) 

<5 5. 0 7 (d, 1H, J = 9.7Hz, Gl cNAc'l-H-1), 4. 9 2 (s, 
1H, Man4' -H-l), 4.7 5 (s, 1 H, Man3-H-1), 4.62, 
4.5 8 (each d, each 1H, Gl cNAc 2, 5-H-l), 4.0 
9, 4.0 8 (each s, each 1 H, Man3,4' -H-2), 2.9 
1 (dd, 1H, J=4.1Hz, 16.9Hz, Asn-/3CH), 2.8 1 (d 
d, 1H, J = 6.8Hz, 16.9Hz, Asn-jSCH), 2. 08, 2.04, 
2.0 1 (each s, each 3H, Ac);MS (Fab), Calcd 
for C 46 H 77 N 5 N a0 33 [M + Na+] 1 2 5 0. 4, found, 12 
5 0.3 

##M3 7. it^mA 0 

^"£#717 (1. 5mg, 1. 2 umo 1 ) ^±fB©^f^-ei 4^mK^^rc 
LZZ, M&)liTZ>4k&W4 0 (1. lmg, i»8 9%) T#6tifc„ #£>n 

*H — NMR (30t) 

65.07 (d, 1H, J = 9.5Hz, Gl cNAc 1-H-l), 4.9 1 (s, 
1H, Man4' -H-l), 4.7 6 (s, 1H, Man3-H-1), 4.62, 
4.5 5 (each d, each 1 H, Gl cNAc2, 5-H-l), 4.1 
0, 4.0 7 (each s, each 1 H, M a n 4 ' , 3 -H- 2 ), 2.8 
9 (dd, 1H, J = 3.7Hz, 1 7. 0Hz,' As n-j8CH), 2.79 (d 
d, 1H, J=7. 0Hz, 1 7. 0Hz, As n-j3CH), 2.0 7, 2.0 5, 
2.0 1 (each s, each 3H, Ac);MS (Fab), Calcd 
for C 40 H 67 N 5 NaO 28 [M + N a +] 1 0 8 8.4, found, 10 
8 8.2 
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##M 3 8 it^m 4 1 (D&$L 
4t<e?Wl8 (1.3mg,'l.2/imol) *±IB©«W^T 1 4«f|HISlS*«fc 
SMit^tl4 1 (0,8mg, iK$8 0%) Tll&nfc. 

1 H — NMR (3 0"C) 

5 5.07 (d, 1H, J = 9.5Hz, Gl cNAc 1-H-l), 4.91 (s, 
1 H, Ma n 4 ' -H- 1), 4.7 6 (s , 1 H, Ma ri 3 -H- 1), 4. 6 2 
(d, 1H, J = 7.8Hz, G 1 cNAc 2 -H- 1); 4.0 8 (d, 1 H, 
J = 2.9Hz, Man3-H-2), 2.9 2 (dd, 1 H, J = 3. 9Hz, 1 
7.3Hz, Asn-j8CH), 2.83 (dd, 1 H, J = 7. 0 H z , 1 7. 3 
Hz, Asn-/3CH), 2.07, 2.0 1 (each s, each 3 H, 
Ac);MS (Fab), Calcd for C 32 H 55 N 4 0 27 [M+H+] 
86 3.3, found 86 3.2 
3 9 fb-^#> 4 4 (D^m 
it^m 2 1 (2. 3mg, 1.6(imol) ^JilBcDjttf^ 7 mmKJfotSitfcii 
£3, IWtt«fll^«l4 4 (1.6mg, iR^8 4%) Tff^tlfeo 

X H — NMR (3 Ot:) 

(55.11 (s, 1H, Man4-H-1), 5.0 6 (d, 1 H, J = 9.8Hz, 
G 1 cNAc 1-H-l), 4.7 7 (s, 1 H, Man'3-H-l), 4.61, 
4.5 7 (each d, each 1 H, GlcNAc2, 5-H-l), 
4.46 (d, 1H, J = 7.8Hz, Gal-H-1), 4.22, 4.18 ( 
each bs, each 1 H, Man3,4-H-2), 2.9 1 (dd, 1 
H, J=4.1Hz, 17.3Hz, Asn-j3CH), 2.82 (dd, 1 H, J 
= 7.0Hz, 17.3Hz, Asn-j8CH), 2.0 5,. 2.0 4, 2.0 1 ( 
each s.each 3H, Ac);MS (Fab), Calcd for 



WO 2004/058789 



53 



PCT/JP2003/016682 



C 46 H 78 N 5 0 33 [M + H+] 1 2 2 8.5, found, 12.28.3 
##M 4 0 4 5 (D£rf$ 

it^%2 2 (1.6mg, 1.3/imol) £±gB©tBfrt? 1 4 PmKJ&S-frfc 
££3, IW,J:n^4 5 (1. lmg, 1R^8 5%) T#S>nfco #£>*l 

*H— NMR (3 0*0 

(5 5.12 (s, 1H, Man4-H-1), 5.0 7 (d, 1 H, J = 9.7Hz, 
Gl cNAcl— H— 1),"4. 77 (s, 1 H, Man3-H-1), 4.61, 
4.54 (each d, each lH.Glc NAc 2, 5 -H- 1), 
4.2 2 (d, 1H, J=2.5Hz, Man3-H-2), 4.18 (dd, 1 H, 
J = 1.4Hz, 3.0Hz, Man4' -H-2), 2.8 9 (dd, 1 H, J = 
4.3Hz, 16.9Hz, Asn-j8CH), 2.7 8 (dd, 1 H, J = 7.5 
Hz, 16.9Hz, Asn-j3CH), 2. 06, 2. 05, 2.01 (each 
s, each 3 H, Ac);MS (Fab), Calcd for C 40 H 67 
N s Na0 28 [M + N a + ] 1 0 8 8.4, found, 1 0 8 8.3 
4 1 ik&m 4 6 

^*2 3 (1. 6mg, 1. 5 Mmo 1 ) ^±13©^^ 1 AmmKlfciE^fz 
MM£TZ>fc&m4 6 (1. lmg, 6. 4/zmo 1 , JK2fs8 5%) T# 

*H— NMR (3 Or) 

(55.10 (s, 1H, Man4-H-1), 5.0 6 (d, 1 H, J = 9.5Hz, 
G 1 cNAc 1-H-l), 4.7.7 (s, 1 H, Man3-H-1), 4.6 1 
(d, 1H, J = 7,.3Hz, G 1 cNAc 2-H-l), 4. 2 2 (d, 1 H, 
J = 2. 4Hz, Man 3 -H-2), 4. 07 (dd, 1H, J = l. 6Hz, 
3.0Hz, Man4' -H-2), 2.9 0 (dd, 1 H, J=4.3Hz, 
17.0Hz, Asn-j8CH), 2.8 0 (dd, 1 H, J = 7.0Hz, 
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17.2Hz, Asn-jSCH), 2.05, 2.0 1 (each s, each 
3H, Ac);MS (Fab), C a 1 c d for C 32 H 55 N 4 0 23 [M + 

H + ] 8 6 3.3, found 8 6 3.3 

##09-4 2 M3 40^ 
5 fc&mil (12.4mg, 7.5Atmol) *±ffi©lftf^Tf 1 1 H^IKJSJftSiir 

frt^Z, SWmft^3 4 (9. 2mg, JK3S8 6&) Tfc&tlfc. #S> 

'H-NMR (3 0*0 

5 5. 1 1 (s, 1H, Man 4 -H-l), 5.07 (d, 1 H, J = 1.0. OH 
10 z, GlcNAcl-H-1), 4.9 1 (s, 1 H, Man4' -H-l), 
4.7 7 (s, 1H, Man 3-H-l), 4.6 1 (d, 1H, J = 6.8Hz, 
G 1 cNAc 2 -H- 1), 4.5 5 (d, 2H, G 1 cNAc 5, 5' -H- 
1), 4. 2 4 (b s , 1 H, Ma n 3 -H- 2), 4.18 (bs, 1H, Man 
4' -H-2), 4. 10 (bs, 1H, Man4-H-2), 2.8 0 (dd, 1 
15 H, J = 3.8Hz, 15.6Hz, Asn-j3CH), 2.6 3 (dd, 1 H, J 
= 8. 2Hz, 15.6Hz, Asn-j3CH), 2.07 (s, 3 H, Ac), 
2.0 5 (s, 6H, AcX2), 2.0 1 (s, 3H, A.c);MS (Fab), 
Calcd for C 54 H 90 N 6 N a 0 38 [M + Na+] 1 4 5 3.5, fo 
und-, 1 4 5 3.2 
20 ###J4 3 it^m 3 5 

1k&mi2 (12.0ms. 8.4|imol) ^JtfB©^T 1 1 Btr*lKJfc£it 
TciiZ.^, ^mt.t&it'&mz 5 (7.0mg, W8 1%) T#£tlfco 

J H-NMR (3 Ot:) 
25 d 5. 1 0 (s, 1H, Man 4 -H-l), 5. 07 (d, 1H, J = 9.7Hz, 
Gl cNAc 1— H— 1), 4.9 1 (s, 1 H, Man4' -H-l), 4.7 8 
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(s, 1H, Man3-H-1), 4.6 1 (d, 1 H, J = 8.0Hz, Glc 
NAc2-H-l), 4.2 5 (b s , 1 H, Man3-H-2), 4.0 6 (bs, 
1H, Man 4' -H-2), 3. 9 7 (b s, 1 H, Man4-H-2), 2. 7 
9 (dd, 1H, J = 5.0Hz, 17.0Hz, Asn-0CH), 2.6 1 (d 
5 d, 1H, J = 7. 3Hz, 1 7. 0Hz, As n-j3 CH), 2.07, 2.01 

(each s, each 3H, Ac);MS (Fab), Calcd for 
C 38 H 65 N 4 0 28 [M + H + ] 1 0 2 5.4, found, 1 0 2 5.2 
##M4 4 fM3 6©^ 

(8. 4 At mo 1) *±iB©Jft^Tl 19%fflfc]fc-£"&tz£Z. g 
10 69tt5lb^#l3 6r#6nfe. 

##M4 5 \^mi 6, 7 7 ©-a-^^^^gi 

,i^m2mSi^mQ<DU^m (5. Omg, 2. 2 Aimo 1 )■ *2 2 0 #L© 
7K{C^$-&; 2 2mM©^Mi?^A*^£l 0 0 mLJD;1, pH7.0«h 

15 H^r4 3 0 AiLin^.> I(:6. 6 ymo 1 ©^>^DT-f F/N, N-^^f 
;V^A7^ F*ttS 2 0 Ai Lin^.fe 0 ^©^ST^^B^TTm^bfc,, 
. 4 8^1E TLC NH40Ac :i , vyn;V-;P=l : 

2£m>fc) fcTM^©^£«IIbfc^ 4. 4mL©^X^VX-r;V$SD 

^T^t/^^^itfeo Mbrc^^^iiL, n^rmm^mmm^m. 

20 ^b^co ^ItOM^MHPLC (YMC Packed Co 

1 umn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 

2 0 X 2 5 0mm, mmmm\t5 OmMmWlTy^-V&Tkmm : 7th"hU 

■ ^=7 8:2 2, %tm4. OmL/m i n) T'iiLfctei^, 8 8ftmzfc& 
mi7-t)\ 9 l^tC^#|7 6^fctlbfeo ^n^nSlDM, ItODS 
25 (nxt^-^7 5 C 1 8 -OPN, 15X10 0mm, SUI:H2 0$ 

5 0mL^tU WZ2 5%T-trh- h U ;i/£^LT^ffi£-&£:) Tfl&& L- <h £ 
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3> 2 (D^< > -J)\>fetf 1 . 6mg, f^l3 6CD^>^l/Ml. 8mg?#£, 

te^2©^>^;W$: (1 Oft, 13.6mg, 5.8mmol) ^TfC 
NaOHaq. (pH=12) 1.4mll^i$tfc, IMHPLCt^ 

Hcn:tpH=7. otiiifc 0 *m'&<Dm&, ^yy^yy^ov^—^m 

iibfc^ ^THPLC (YMC- Pack ODS-AM, SH- 

3 4 3 - 5AM, 2 0 X 2 5 0mm, AN/2 5 mM AcONH 4 buff 
er = 20/80, 7.0ml /m in., wave length; 2 7 4n 
10 m) IZTftlfr-mm&ft-DrCo ^b^^gif, ODS*7A (axty- 
;P 7 5C 18 -OPN, fcTJJ&i£4M£fr^ &gf, $C 

^f^^ff?^ 2 (6. 2mg, 47.4%) ^t^tlfco 

2 (4. Omg, 1.7 6mm'ol) K, DMS02 8 2mlft 

nuxmrn^^tzo zoizmmz, ^;i/*u>2 8 2m 1 ^n\i^x^uT\zmw^ 
ikvr£z.t&mmvfr'&, Kmm\zm h>/^< v^ntf^x-^ (ip 

E) = 1/1 Cg$5m 1 £fl0;13 o £©7,^ U— ^ >^^>7^ — 
' 7 ^57^- (Sephadex G-25, H 2 O) fcT^M^ffofeo g 

i77/\ s 7^> ttt<£%7 6) (3. 3mg, 9 1. 5%y i e 1 d) ^#£>nfc 0 
<kftW7 6©NMRt- ?&MT\Z7f;~to 

'H-NMR (4 0 0MHz , D 2 0, .3 0t, HOD=4. 8 1) 
<5 5.2 2 (s, 1H, Man4-Hl), 5.15 (d, 1 H, J = 10.0, 
25 GlcNAcl-Hl), 5.0 1 (s, 1 H, Man4' -H-l), 4.8 5 
(s, 1H), 4.6 5-4.7 5 (m, 3H), 4.5 4 (dd, 2H, Ja=l 
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0.8, Jb = 7.6), 4.3 3 (s, 1H), 4.2 7 (bd, 1 H, J = 2.4, 
Man4-H2), 4,19 (bd, 1H, J = 2.4), 2.95 (dd, 1 H, 
Ja=16.8, Jb = 4.4, Asn-j3CH), 2.8 2 (dd, 1 H, Ja = 
16.8, Jb = 7.2, Asn-j3CH) 2.74 (dd, 1 H, Ja=12.4 
Jb = 4.4, Ne uAc 7-H3 e q), 2.16, 2.15, 2.13, 2.11 
2.09 (eachs, 15H, Acx5), 1.83 (dd, 1 H, J a =12. 
4, J b = l 2. 0, Ne uAc 7 -H3 ax) . 

ik^mQ<D^yi?)VW (101, 5,0mg, 2. lmmol) ^TfCN 
aOHa q. (pH= 1 2) 2. 0ml \zmMl£^Tc 0 SJfc£HP L CTtn^- 

HCll;tpH=7.0(:iIlfc o ^W&om*. *>7?>7s{ )1?—~t?M 
MB, ^THPLC (YMC — Pack ODS-AM, SH- 
343-5AM, 2 0x2 5 0mm, AN/2 5mM AcONH 4 buff 
er = 2 0/8 0, 7 . 0 m 1 /m i n. , w a v e length; 2 7 4 n 

)v 7 5c 18 -opn, t*7-ff7^ai) \zxummm^m^ mm, m 

M££M£fr-5£, ^#/6©#p a B (2. 5mg, 5 2. 0%) ^|f,nfc„ 
n^ntcit&ms (1. 5mg, 0.6 7mmol) I:, DMSOl 0 5ml § 

npimm^rz.. z-oR^mz, ^;i/*u>i o 5m i *wx.t^ut\zmw& 

^l^ri^iiim Si^M^Tir h>/^-r yyDb°;i/x-3r;i^ (ip 
E) = 1/1 (0|l5m 1 SrJP^fe, £©7,^U — ;* )V& — 

~?btf?7j— (Sephadex G-25, H20) iZT^MZft-o fc„ S 

mrTs/^^y Wc^mi 7) (1. 4mg, 9 9% y i e 1 d) ^#£nfc 0 
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1 H — NMR (4 0 0MHz, D 2 G\ 3 0*0, HOD = 4.8 1) 
6 5.2 0 (s, 1H, Man4-Hl), 5.15 (d, 1 H, J = 9.6, 
GlcNAcl-Hl), 5.0 2 (s, 1H, Man4' -H-l), 4.8 5 
5 (s, 1H), 4.6 3-4.7 3 (m, 3H), 4.5 3 (dd, 2 H, Ja = 
7.6, Jb = 7.2), 4.3 3 (s, 1H), 4.2 7 (bd, 1 H, J = 2.4, 
Man4-H2), 4.19 (d, 1 H, J = 2.0), 2.83 (dd, 1 H, 
Ja=16.0, Jb = 4.0, Asn-J3CH), 2.7 5 (dd, 1 H, Ja = 
12.4, Jb = 4.8, NeuAc 7— H3 eq) 2.6 2 (dd, 1 H, Ja 
10 =16.0Jb=8.0, Asn-j3CH), 2.16, 2.14, 2.13, 2.1 
1, 2.09 (eachs, 1 5 H, Acx5), 1.79 (dd, 1 H, Ja = 
12. 4, J b=l 1. 6, NeuAc7-H3ax). 

nmmi 

l v Z?#e>tlfe-fb-a-%2 4 (6mg, 2. 58mmol) £zK ( 3 0 0 m 
15 L) mftVMfflkj-bWJ* (2. lmg, 24. 9mmol) £iDx.fc 0 

D- (+) -H^— ;i/7^>>-f ^ F (4. 2mg, 12. 3mmo 1) &mfr 
Ufe^^f»A75 F (3 0 0mL) *M?L, ^T2 0^R^$tfe. M 
Hy^n/U-ik 1M MH&r>^:^Ajfc?gifc=3 : 2) 
XA^l/~^-€f^TMlfc. ^ffiS^Sifitf^A (f 2 0m 
20 mX 3 0 0mm, Sephadex G-2 5, 7K) T?«MKU SWif^ft^ 
ttf (6. 2mg, 9 4%) £#fc„ ^e.tl^b^CDtiSW^-^tt^TCDMD 
T&3o 
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HO "3 v HO 



u« n *r \ n Y . nO | Anon 

HQ 1 \ k HO^X n o COOH 




nu Y nu HO 

X H— NMR (4 0 0mHz, D 2 0, 3 0^, HOD=4. 81) 
d5.22 (s, 1H, Man4-Hl), 5.14 (d, 1 H, GlcNAcl 
-HI), 5.03 (s, 1H, Man4' -H-l), 4.5 9 (dd, 1H), 
4.8 6 (s, 1H, Man 3 -HI), 4.7 4-4.6 6 (m, 3 H, , Glc 
NAc 2, 5, 5 ' -HI), 4. 5 3 (d, 2 H, Ga 1 6, 6' -HI), 4. 3 
4 (s, 1H, Man 3-H2), ' 4. 2 8 (bs, 1 H, Man4-H2), 
4.19 (bs, 1H, Man4' -H2), 3.0 9 (dd, 2 H, NeuAc 
7, 7' -H3 e q), 2.9 4- 2.8 6 (m, 2 H, b i o t i n), 2.78- 
2.7 1 (m, 2H, b i o t i n), 2.3 7 (t, 1 H, biot in), 
2.17, 2.16, 2.13, 2.11 (each s, Ac), 1.80 (dd, 
2H, NeuAc 7, 7' -H3 ax), 1.8 0 - 1.6 7 (m, b i o t i n), 
1. 5 2- 1. 4 7 (m. biotin), 1.32 (dd, biotin) 

mmm 2 
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mmm 5 

mmm 2 4Tf5nfcMn 2 6 z&m vtcu^mmm 1 tmmiz t*^> 



.OH 

HO H "5 \ HO 



J5K 



HO 



tfO-^NHAc Q 



HCT^^o .0 COOH 




"OH ^OH 

ho HC 63 
Hoi25S 

H So— NHAc 



n mm 6 



HO \ HO 



N N 



HO 7 COO 
HO 




HO % HO 




HI 



°OH r-OH r-OH 

NHAi5 NHAc T J 




COOH 



o 
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mmm 8 





^Jfifll i o 
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mmm 1 1 



HO 



OH ho<7^; 



H HOJC"q HCW ,NHAc 




ho h ^S^o^S^- s ^Lh^^^^h 

HO^OT* NHAc^ NHAc f^f 

HO -\ H ° I COOH 




H«?-5^° 
HO-*^ NHAc 



1 2 

ho Hq^^O^S^P^^-H^, A 




hoSPt^ho-^nw 



COOH 

10 HoS ^ H0 NHAc 



o 



1 3 
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HO . 

OHHO^Q O 



HO L J COOH 
HO 




1 4 



ho^xW NHAo NHAc 



HO 

HO 




15 

10 -fb^ffofeo 



"8&k 
to- 
rn Hc f 

HO HOI 




nmm 1 6 
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H0^5o7 cooH 




HO-^ NHAc 



17 

OH HO^O A. 
O n „ -.OH -OH 




o I o 

COOH 




1 8 




MM I 9 
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COOH 



5 mmmzo. 




io mrnm 2 1 
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mmm 22 



HO "^l^g^^fi^L^tt 
H0b^P J NHAc NHAc 




HO ^ COOH 

5 

mmm 2 3 




10 

n mm 2 4 

OH 

HO- 



HO^Oy ° NHAc g I q 

HO 7 COOH 
HO 




15 
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mmm 25 



Q 




COOH 



mMM2 6 Fmo clT7^7=?>07$;li$^ltfc'»7Da2, 
3WmTXA?3r> (Cl-1) ^ir;FmocST'7XA 0 7^>©7$7Sf 
i?:fibfc2t® ; Ey>'7D a 2, 3fS$lT^A 0 9^> (C 1-2WC 1 - 

3) (D^m 

##^21?#6nfeFmo cST7X/^^>075/lgi^Ilfc7y 
7nii7XA7^>fc^7;«ifi^ffi^TCMP-y7M^$t 

.^7Mi|gii$tbT.a2, 3MI^§»Rat, .Re comb 
inanta^Ot)®^^ 

##M2T#e>tl7tT>'Tn 9« (2 Omg, lO.Umol) §5 OmM 
(pH=6. 0, 5ml) lzmmt£1£fc'&, W7;i/7^> 
(BSA, 5mg) £flnA.&„ rn^C, CMP-y7M (2 6mg, 4 0.4 
jumo 1 )« Alkaline phosphatase (5^1, 125un 
it) £Jnx.i$— ftrT^o S^fc, a 2, 3-Sialyl transfers 
se (CALBIOCHEMm 1 0 0 /z 1 ) ^jJBx. 3 7 , CT4 8 P#PsWM£ 
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il^^E HPLCM*7AfcT»aUfc (YMC-Pack R&D OD 
S, D-ODS-5-A, 2 0 X 2 5 0mm, AN/2 5mM AcONH4 
buf fer=-18/82,'7.5ml/min., wave length; 2 
7 4-nm) 2 5MtC'»7Dlli (Cl-1) ^ 

5 n3 0M, 3 4«# : E7y7D10i ft^* (Cl-2) Rr)t (Cl- 

&4t&Wls 2. 3m-?n0.7mg (2.7%), 1.9mg (8. 
3%), 3. 5mg (1 5. 3%) ff^tlfc,, M^iONMRf- ^«ETF© h 

10 (Cl-1) 

X H NMR (4 0 0MHz, D 2 0, 3 0t, HOD = 4.81) 
6 7.9 0 (d, 2H, Fmoc), 7.6 9 (d, 2H, Fmoc), 7.49 
(dd, 2H, Fmoc), 7.4 2 (dd, 2H, Fmoc), 5.10 (s, 1 
H, Man4-Hl), 4.9 7 (d, 1 H, GlcNAcl-Hl), 4.9 1 
15 (s , 1H, Man 4' -H- 1), 4. 5 0-4. 6 0 (m, 4H), 4. 3 4 
(1H, Fmoc), 4.2 4 (bs, 1 H, Man3-H2), 4.18 (bs, 
. 1H, Man 4-H2), 4. 1 0 (m, 2H), 2.7 4 (m, 3 H, A s n — j8 
CH, NeuAc7, 7' -H3eq), 2.4 0-2.6 0 (m, 1 H, Asn 
-/3CH), 2.0 5, 2.0 3, 2.0 2 (each s, Ac), 1.77 (dd, 
20 2 H, NeuAc7, 7' -H3ax). 
(Cl-2) 

*H NMR (4 0 0MHz, D 2 0, 3 0t:, HOD = 4. 81) 

d 7.90 (d, 2H, Fmoc), .7.69 (d, 2H, Fmoc), 7.49 

(dd, 2H, Fmoc), 7.42 (dd, 2 H, Fmoc), 5.10 (s, 1 
25 H, Man4-Hl), 4.9 7 (d, 1 H, GlcNAcl-Hl), 4.9 0 

(s, 1H, Man4' -H-l), 4.4 7-4.6 0 (m), 4.4 3 (d, 1 
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H), 4.32 (1H, Fmoc), 4.2 2 (b s , 2H),4.17 (bs, 1 H, 
Man 4 -H 2), 4. 0 6-4. 1 3 (m, 2H), 2.7 2 (m, 2 H, As n 
-/3CH, Ne uAc 7 -H3 e q), 2.5 0 - 2.6 0 (m, 1 H, Asn- 
/3CH), 2.0 5, 2.0 3, 2.0 1 (each s, Ac), 1.77 (dd, 
1H, NeuAc 7-H3 ax) . 
ik&M (CI -3) 

X H NMR (4 0 0MHz, D 2 0, 3 0*0, HOD = 4. 81) 

6 7.9.0 (d, 2H, Fmoc), 7.6 9 (d, 2 H, Fmoc), 7.49 

(dd, 2H, Fmoc), 7.4 2 (dd, 2H, Fmoc), 5.10 (s, 1 
H, Man4-Hl), 4.9 7 (d, 1 H, GlcNAcl-Hl), 4.9 0 

(s, 1H, Man4' -H-l), 4. 5 0 - 4. 6 0 (m), 4.4 5 (d, 1 
H), 4.33 (1H, Fmoc), 4.2 2 (m, 2H), 4.17 (bs, 1 H, 
Man4-H2), 4.0 9 (m, 2H), 2.7 4 (m, 2 H, Asn-jSCH, 
Ne uAc 7-H3 e q), 2.4 5-2.6 0 (m, 1 H, Asn-jSCH), 
2.0 5, 2.0 3, 2.0 2, 2.0 0 (each s, Ac), 1.77 (dd, 
1 H, Ne uAc 7 -H3 a x) 

NeuAc a 2-*-3Gal 0 l-*-4GlcNAc j3 l-»-2Man a W 

6 

g Man 0 HMGlcNAc £ l-»-4GlcNAc-^Asn-Fmoc 

NeuAc a 2-^3Gal 0 1-MGlcNAc 0 l-«-2Man a l y 
(C 1-1) 



Gal 0 1-MGlcNAc j8 l-*-2Man a lv 

6 

3 Man)3 l-^4GlcNAci3 l-*-4GlcNAc-^Asn-Fmoc 

NeuAc a 2-^3Gal j3 l-*-4GlcNAc 0 l-*-2Man a \ y 
(C 1 -2) 
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NeuAc a 2— 3Gal 0 1-MGlcNAc 0 MMan a lv 

6 

3 Manj3 l-»-4GlcNAc 0 l-*~4GlcNAc-*~Asn-Fmoc 

Gal 0 l-^4GlcNAc 0 MMan a 1 X 
(C 1-3) 

#&n& (C-l) ~ (C-3) <d4{£&®&&*M 7 iim&KLmmVT Fm 

NeuAc a 2r^3Gal j8 1— 4GlcNAc 0 1 
NeuAc a 2-*~3Gal 0 1-MGlcNAc j3 1 

Galj3H~4GlcNAc/31 
NeuAc a 2-*-3Gal 0 1-MGlcNAc 0 1 

NeuAc a 2-»~3Gal 0 l-»~4GlcNAc j8 l-»~2Man a lv 

6 

3 Man a l-*~4GlcNAc 0 H-4GlcNAc-»~Asn-Biot in 

Gal 0 l-^4GlcNAc 0 l-»-2Man a \* 

-£ttffl2 7 

^J609 2 6T#e>tlfeft;-a-^l (C 1 - 2) (2mg, 0.8 8jCimol) tVi/ 
M7^>lmg^HEPESlI^ (5 0mM, pH5.0) 100m 
l\zmmt£1£> l£t>\Z$—%?tr hlsy-V (3zib¥xm#M, from J a 
ck Beans, 5/iL, 1 0 OmU) £inAfco ^©^IS3 7ttl 5H 
W#fibfc«," ^>^^>y^;V^-T^ig^fTofeo 5MHPLC (ODS 
2.0cf>X25cm, MIB^« 5 0 mMW7> : B-^A« : 7 
th-h<Jjl/=8 2 : 18, ^17. 5ml/mi n) 



-*-2Man a lv 

6 

3 Man/3 l-*~4GlcNAcj3 l-»~4GlcNAc-»-Asn-Biotin 

■*-2Manal y ' 



-*-2Man a lv 

6 

g Mani3 l-^4GlcNAc 0 l-»~4GlcNAc-»-Asn-Biot in 

-*-2Man a \* 
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UN ^^-e^ig^^fTo^o m^7j<2 o o m i tcii$toDs-*7A 

^n?^77^- (3^>-jl/7 5C 18 -opn, MW\Z^m^^m\ 

£3x gtfj<h-f ^fl^tl (C2) j^O. 5Mgt#&n7io NMRt-^W© 

X H NMR (4 0 0MHz, D 2 0, 3 0t, HOD = 4. 8 1) 

5 7.90 (d, 2H, Fmoc), 7.6 9 (d, 2H, Fmoc), 7.49 

(dd, 2H, Fmoc), 7.42 (dd, 2H, Fmoc), 5.10 (s, 1 
H, Man4-Hl), 4.9 8 (d, 1 H, GlcNAcl-Hl), 4.9 0 

(s, 1H, Man4' -H-l), 4.5 0-4.6 0 (m), 4.3 3 ( 1 H, 
Fmoc), 4.2 2 (m, 2H), 4.17 (b s , 1 H, Man4-H2), 
4. 10 (m, 2H),. 2.74 (m, 2 H, As n-j3 CH, NeuAc'7-H 
3eq), 2.4 5-2.6 0 (m, 1 H, A s n — /3 CH), 2.0 5, 2.0 3, 
2.0 1 (each s, Ac), 1.78 (dd, 1 H, NeuAc7-H3a 
x) 

GlcNAc/31-^2Mano;l x 

6 

3 Man 0 l-*-4Gl cNAc /3 H-4G1 cNAc-*;Asn-Fmoc 

NeuAc a 2-*-3Gal j8 l-*-4GlcNAc /3 l-»-2Maii a \* 

(C2) 

#S>nfe (C2) ©ft^fe^#%M7 iTO^MSbTFmo cI^KIL 
GlcNAc^l-^2Manalv 

6 

• 3 Man/3 l-»~4GlcNAc j3 l-»-4GlcNAc-»~Asn-Biot in 
NeuAc a 2-»~3Gal 0 l-*-4GlcNAc /3 l-*-2Man a \* 

2 8 
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mmm2 7t#Snfcft^ (C2) (1.8mg, 0.86/imol) 
'>ilf 7J^5 > 1 m g t^HH E P E S MI ( 5 0 mM, pH5.0) 9 
0 n 1 \ZMmi£^, ^^iZN-7±^-)V - 0-¥)l>ny-S.-¥—l£ (y/f77^ 
FUy^tlS, from Jack Beans) $4/tl (2.5 0mU).M 
5 fc. ZL<DmWt*3 7<CT2 4 BfflfliftSLfc^ *>7? >7j )V^~X^M^ff 
ofco 5MHPLC 2. 0 0 X 2 5 cm, W1^50m. 

MiiJ^^^A?^ : Tirh" hU;P~8 2:18, ffiM7 . 5ml/m 
in) ^^T^^^fro^co mmm^7K2 0 0 

w 1 f:^IP$tODS-*7A^p-7h^77^- (aXtJ/- ;P7 5 C 18 - 
10 o p n, mn\Z7k7:VcW&ff\,K ^ViT2 5%T-fe h— hU;V7jc^T^tH$-& 
£) ^ffiViTMMS^fTofct^^, SWtt^fM (C3) #0'. 9^g 

X H NMR (4 0 0MHz, D 2 0, 3 0^, HOD = 4. 81) 

6 8.0 1 (d, 2H, J = 7.6, Fmoc), 7.8 0 (d, 2H, J = 

15 7.6, Fmoc), 7.60 (dd, 2H, J = 7.6, Fmoc), 7.5 3 (d 
d, 2H, J = 7.6, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
5. 0 9 (d, 1H, J = 8.8, GlcNAcl-Hl), 5.0 0 (s, 1 H, 
Man4' -H-l), 4.8 7 (s, 1H), 4.6 0-4.7 8 (m, 5H), . 
4.4 0-4.5 0 (bm, 2H), 4.3 4 (s, 1 H), 4.2 8 (bs, 1 H, 

20 Man4-H2), 4. 20 (dd, 1H, J a = 3.0, Jb=9.9), 2. 80 
-2.95 (m, 2H, Asn-j3CH, NeuAc 7— H3 eq), 2.65- 
2.7 5 (m, 1H, Asn-/3CH), 2.16, 2.14, 2.12 (each 
s, Acx3), 1.98 (s, 3H, Ac), 1.89 (dd, 1H, Ja = 
12.1, Jb=11.9, NeuAc 7-M3 ax) . 
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Man a lv 

6 

Mn J3 H~4GlcNAc 0 l-»-4GicNAc-*-Asn-Fmoc 

NeuAc a 2-^3Gal 0 l-»-4GlcNAc 0 l-^2Man a \* 

(C3) 

fcZtltt (C3) ©Mtl§tti7i«®IlTFmocMMl/. 

Man a lv 

6 

g Man 0 l-»-4Gl cNAc 0 1-»~4G1 cNAc-^Asn-B i o t in 

NeuAc a 2-^3Gal j3 1-MGlcNAc 0 1— 2Man a l y 

5 

H«J 2 9 

HIM2 STft^n^b^ (C3) (0. 8mg, 0.42/imol) 
iH7;i/^>lmg^HEPESliit (5 0mM, pH5.0) 50/il 
a-^>yi/&— if (y^Y7^HU yrPftig, from Jac 
10 k Beans) 30/il ( 2 . 9 U) in^fco 3 7 6 3 Pfd»lif£ 

ibfet, *>:/^>:7^;^--T3i®£fTofco 5Mhplc (ods*7 

A, 2 . 0 <J) X 2 5 c m,. JglglS 5 0 mM^i7 ^^^^7^1 :7th . 
- MJ;v=8 0 : 2 0, ^17. 5ml/mi n) Tltggbfc^ 
^ViT^^^SffofCo ^#J&7jc2 0 0/il fc^?$1*ODS-#^i^a 

V>T2 5%Tirh^hU;i/7K^T^tti^-B:^) ^ffl^TJ^tea^fr-pTctil 

5, BKjtr^^t; (C4) wo. 6 m g#e>n^„ 

J H NMR (400MHz, D 2 0, 3 OoC, HOD = 4. 8 1) 
6 8.0 0 (d, 2H, J = 7.2, Fmoc), 7.79 (d, 2 H, J = 
20 7.2, Fmoc), 7.5 9 (dd, 2 H, J = 7.2, Fmoc), 7.5 2 (d 
d, 2H, J=7.2, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
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5.09 (d, 1H, J = 10.0, GlcNAcl-Hl), 4.60-4.75 
(m,), 4.4 0-4.5 0 (m, 2H), 4.3 2 (bd, 1H, J = 2. 3), 
4.2 8 (b.s, 1H), 4.2 2 (bdd, 1 H, J a = 9.7, Jb = 2.8, 
Man4-H2), 2.8 0-2.9 5 (m, 2 H, Asn-jSCH, NeuAc 
7-H3 e q), 2. 60-2. 75 (m, 1H, Asn-j3CH), 2.14, 
2.14, 2.12 (eachs, Acx3), 1.98 (s, 3 H, Ac), 1.8 
8 (dd, 1H, Ja=12.1, Jb=12.0, N e u A c 7 -H 3 a x) . 

3 Man j3 1^4GlcNAc j8 l-»-4GlcNAc-»-Asn-Fmoc 

NeuAc a 2-*-3Gal J3 1-MGlcNAc jS l-*-2Man a \^ 

(C4) 

#e>nfe (C4) (Dfc&w*0^M7 tmmizmmvx Fmocm&mmv 

3 Man /3 l-»~4GlcNAc 0 l-*~4GlcNAc-*-Asn^B iot in 

NeuAc a 2-^3Gal 0 1-MG1 cNAc /3 l-*-2Man a i y 
MMffl 3 0 

»J2 6T#6nfef^ (CI -3) (lmg, 0.44/tmol) 
AS7Jm>lmg^HEPESWI (5 0mM, pH5.0) 50M 
izmm^it, hS^-izf (4f^IitS, f r om J a c 

k Beans, 5/zL, 1 0 OmU) ^j0A.fe o ZL 0C>^£ 3 7 <CT 1 5 l$H 
#*Lfc^, ^>y^>^^;V^-^5i§^ffofe 0 (ODS* 
2. 0 <f>X 2 5 cnu M@g^^«5 0 mMgtfy^t- # AtK^^ : T-fe 
h-hU;i/=82 : 1 8, ^517. 5ml/min) TilbfcE ^g$£$§Ht, 
^^T^^^ffofeo 2§g#J&7j<2 0 0 /il CWtODS-*7A^D 
^h^?^- toy-JW5C ir opn, S&lfc7jom#£fT^ & 
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5, Itttti^ift (C5) !5i0.3/ig#Wc. 
X H NMR (4 0 0MHz, D a O, 3 0t), HOD = 4.81) 
<5 8.01 (d, 2H, J = 7.2, Fmoc), 7.8 1 (d, 2H, J = 
7.2, Fmoc), 7.60 (dd, 2 H, J = 7.2, Fmoc), 7.5 3 (d 
d, 2H, J = 7.2, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
5.0 9 (d, 1H, J = 9.6, GlcNAcl-Hl), 5.0 2 (s, 1 H, 
Man4' -H-l), 4.5 5-4.7 0 (m), 4.44 (1H, Fmoc), 
4.3 0-4.3 8 (bm, 2H), 4.2 8 (bd, 1 H, Man4-H2), 
4.17-4.25 (m, 2 H), 2. 7 8 - 2. 9 5 (m, 2 H, Asn-/3CH, 
Ne uAc 7 -H3 e q), 2.5 5-2.7 0 (m, 1 H, Asn-j8CH), 
2.16, 2.15, 2. 14, 2.12 (eachs, 12 H, Acx4), 
1.98 (s, 3H, Ac), 1.89 (dd, 1 H, Ja=12.2, Jb = 
1 2. 0, Ne uAc 7-H3 ax) . 

NeuAc a 2-»~3Gal /3 l-*~4GlcNAc j8 l-*-2Man a k 

6 

g Man £ l-*~4GlcNAc j3 l-«-4GlcNAc-»~Asn-Fmoc 

GlcNAcj31-*~2Manal y 
(C5) 

#snfe (C5) <Dfc&m&^mM7 tmmizmmvTFmo cm&i&umv 

NeuAc a 2-*~3Gal 0 l~»-4GlcNAc 0 1— 2Man a lv 

6 

3 Manj8 H-4GlcNAc j3 1— 4GlcNAc-*~Asn-Biot in 

GlcNAci31-^2Manal^ 

mmm 3 1 

mmw3 o-znzntcfc&m (c 5) (1. omg, 0. 4 8 ^mo 1 ) v 
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->Ii7J^5 > lmg i*i:HE P E SlMt (5 0 mM, pH5.0) 5 
0./ilM$t, $e>^N-T-fe^;i/-j3-^;V3+h5n^— if (y^77;i/ 
Hi) y^ttfiU f r om Jack Beans) ^4/i 1 (25 OmU) Jn*. 

5 ofeo 3H££HPLC (ODS*7^ 2. 0 <f> X 2 5 cm, mMmMfe5 0 m 
M^mT^-^ATK^ : TiihnhU;i/=8 2 : 18, ^I7.5ml /m 

i n) -emmvfr'&, mm^mm, ^^m^m^n^rc 0 ag#j£7j<2 o o 

p. 1 (C^^itODS-^^A^P^ h^^^^- (nxt 7 5 C 18 - 
. opn, *^D^7KT^fe#^ff Vi, ^ViT2 5 %T-fe hnhU;WJ<^T^fcB$-& 

io s) &m^Tm.mmm*ft-2frtiz.?>, mmt-r^h^m oc6) ^o."6/i g 

X H NMR (4 0 0MHz, D 2 0, 30<C, HOD = 4. 81) 
.6 8.01 (d, 2H, J = 7.6, Fmoc), 7.8 0 (d, 2 H, J = 
7.6, Fmoc), 7.60 (dd, 2 H, J = 7.6, Fmoc), 7.53 (d 

15 d, 2H, J = 7.6, Fmoc), 5.19 (s, 1 H, Man4-Hl), 

5.0 9 (d, 1H, J = 9.2, GlcNAcl-Hl), 5.0 2 (s, 1 H, 
Man 4' -H-l), 4. 8 5 (s.'lH) 4. 5 8-4. 7 5 (m, 5H), 
4.3 8-4.4 8 (m, 2H, Fmoc), 4.4 0 (bd, J = 2.4, 1H), 
4.18-4.2 5 (m, 2H), 4. 15 (m, 1H), 2.8 0 - 2.9 5 (m, 

20 2 H, Asn-j8CH, NeuAc7-H3eq), 2.65- 2.75 (m, 
1H, Asn-j3CH), 2.16, 2.13, 2.12 ( e a c h s , 9H, ■ 
Acx3), 1.98 (s, 3H, Ac), 1.89 (dd, 1 H, Ja='l2.2, 
Jb=12.0, Ne uAc 7-H3 ax) . 
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NeuAc a 2-»-3Gal /3 1-MGlcNAc j8 l-»-2Man a lv 

6 

Man £ 1-^4G1 cNAc 0 l-»-4GlcNAc-^Asn-Fmoc 

Man a \* 
(C6) 

NeuAc a2-*-3Gal 0 l-^4GlcNAc j8 l-*~2Man a lv 

6 

3 Man 3 1— 4GlcNAc 0 1— 4GlcNAc-^Asn-Biot in 

Manar^ 

mmm 32 

&2ffi0!l3 n?#5nm« (C6) (l.Omg, 0. 5 3/impD-W.S/ 
A»7^>lmg^HEPESWt (5 0mM, PH5.0) 50/1.1 

a-x->yv^-if (y^7^h'U7?m from Jac 
k Beans) IOmI (0. 9 U) in*fc 0 Z.(Dmm&3 7tT2 OPfP^ 
Sbfc^ >>^^>7^;i/^-T^j§^ffo^o 5MHPLC (ODS*7 

2. 0 (f>X 2 5 cm, SIS^^^ 5 0 mMBfr^T^ri^i^Jc^^ : T-fe h 
-hU;i/=8 0 : 2 0, ffiM7. 5ml/mi n) T#f^Lfe^ 

> A^mffi&m*ff-z>rzo mm&7k2 oo^i i«$toDs-*7^^D 

3, (C7) ^ 0 .5Mg#&tlL 

*H NMR ("4 0 0MHz, D 2 O t 3 0^, HOD=4. 8 1) 

<5 8.0 1 (d, 2H, J = 7.6, Fmoc), 7.8 1 (d, 2 H, J = 

7.6, Fmoc), 7.60 (dd, 2 H, J = 7.2, Fmoc), 7.5 3 (d 

d, 2H, J = 7.6, Fmoc), 5.0 9 (d, 1 H, J = 9.2, G 1 c NA 
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cl-Hl), 5.01 (s, 1H, Man4' -H-l), 4.8 4 (s, 1H), 
4.5 5-4.7 0 (m, 5H), 4.4 4 (t, 1 H, J = 6.0, Fmoc), 
4.3 0-4.3 8 (bs, 1H), 4.15-4.25 (m, 2H), 4.17 (s, 
1H), 2.8 0-2.9 5 (m, 2 H, Asn-jSCH, NeuAc7-H3e 
q), 2. 5 5-2. 7 0 (m, 1 H, Asn-j3CH), 2. 16, 2. 1 3, 
2.12 (eachs, Acx3), 1.98 (s, 3H, Ac) 1.89 (dd, 
1H, Ja=12.2, Jb=12.3, NeuAc 7-H3 ax) . 

NeuAc a 2-*-3Gal j3 l-*-4Gl cNAc /3 l-»-2Man a lv 

6 

Man 0 HMGlcNAc j3 l-^4GlcNAc-^Asn-Fmoc 

(C7) 

#e»tlfc (C7) ©M|)^##M7 ilWI^^MSbTFrno cS£J152^«L 
NeuAc a 2-*-3Gal £ l-*-4G.lcNAc /3 l-»-2Man a lv 

6 

Man/3 l-*-4GlcNAc/3 l-*-4GlcNAc-*~Asn-Biotin 

mmm 33 

FmoclT7XA7^>©75;i^$§il&y$/7n (a2,6) (a 
2, 3) Sf^T7>A°^^>0^ 
##i4 5t#5nfcFmo clTO/^^XDT^/IIi^lb^ 

i/7;i/»i*tbta2, 3^^T^^>HTlR(DRa t, Re comb 
##M4 5T#e>nfe'ft;'a-^l2 (1. 7mg, 0.75/imol) §50mMA 

=i^jimm.mm (ph=s. 0, ssui) izmmz^fcW:, ^itmyjvy^> 

(B S A, lmg) &tU?L& 0 ZtliZ, CMP->7;i/t (4. 8mg, 7.5m 
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mol), Alkaline phosphatase (Ul, 75uni 
t ) •frnxn— ffcrTSo m.mz, a2,3-Sialyl transferas 
e (CALBIOCHEMtl, 7 5^1, 3 4mU) 3 7 3 . 5 B# 

CfcWi, HPLCfrl&Z)7&\ZTmimhfz (YMC-Pack R&D ODS, 
D-ODS-5.-A, 2 0 X 2 5 0mm, AN/2 5mM AcONH4 bu 
f f er = 18/82, 7.5ml /m in., wave length; 274 
nm) 2 5ft&\Zfc&W (C7A) *t*ffibT#fc. . 0Oftbfctfc 

ML JfeViT«ttt«**ff5^; (C 7 A) tftl. 3mg (6 7. 8%) ft 

*H NMR (4 0 0MHz, D 2 0, 30*0, HOD=4. 8 1) 
<5 .8.00 (d, 2H, J = 7.2, Fmoc), 7.7 9 (d, 2 H, J = 
7.2, Fmoc), 7.60 (dd, 2H, J = 7.2, Fmoc), 7.5 2 (d 
d, 2H, J = 7.2, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
5.09 (d, 1H, J=8.8, G l.cNAc 1 -HI), 5.0 3 (s, 1 H, 
Man 4' -H-l), 4. 8 6 (s, 1H), 4. 5 8 -4. 7 2 (m,. 5H), 
4.54 (d, 1H, J=8.0), 4.3 8-4.4 8 (m, 2 H) 4.3 4 (bs, 
1H), 4.28 (bs, 1H), 4.15-4.25 (m, 2H), 2.80-2.8 
6 (dd, 1H, Ja = 4.4, Jb=12.4, N e u A c 7 -H 3 e q ), 
2.7 3-2.8 3 (m, dd, 3 H, Ja = 4.4, Jb = 12.4, Asn-|3 
CH, Ne uAc 7-H3 e q), 2.6 0-2.7 2 (m, 1 H, A s n - j3 C 
H), 2,16, 2.15, 2.14, 2.12 (each s, Ac x5), 
1.98 (s, 3H, Ac), 1.89 (dd, 1 H, Ja=12.4, Jb = 
12.0, NeuAc 7-H3 ax), 1.81 (dd, 1 H, Ja=12.4, 
Jb = 12.0, Ne uAc 7 -H3 a x) . 
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NeuAc a 2— 6Gal 0 l—4GlcNAc j8 l-*-2Man a l x 

6 

3 Man 0 l-*-4GlcNAc j3 l-*-4GlcNAc-*~Asn-Fmoc 

NeuAc a2-»-3Gal 0 l-MGIcNAc/3 l-^aiano \* 

(C 7 A) 

#snfc (c 7 a) <Dik&Qo&ttM7 tmmizmmvxFmo cmttmum 

NeuAc a 2-^6Gal 0 l-^4GlcNAc 0 1— 2Man a l x 

6 • 

Um0 l-^4GlcNAc/3 l-^4GlcNAc-^Asn-Biotin 

NeuAca2-»~3Gal.0 l-*-4GlcNAc j3 l-»~2Man a 1* 

mmm 3 4 

Fmoclt7XA7^>07$;lti^§ib&^y7n: (a 2, 3) (a 
2,6) ISflTX A*5> 

y~>TniK^T7 > A 0 ^^> (<fbl^f6) t y 7;^^#gi ^1 C M P - y 

y7JI/WiitUTa2, 3^#^T^^HTMcDRa t, Re c omb 
i n a n t m^<D h<D&m^Tz. 0 
#%#I4 5T#£>;ftfcte-£#j6 (1.2mg, 0.53/xmol) S50mM)!j 
(pH=5. 0, 60y 1) (Cii^tm 4^Jfil?tT^^$> 
(B S A, lmg) £Jn*_§ 0 £*U^ CMP-y7;i/t (3.4mg, 5.3 m 
mol). Alkaline phosphatase (In 1, 75uni 
t ) %WXi%— fcT3o o2,3-Slalyl trans feras ' 

e (CALBIOCHEMm 5 2.9/zl, 2 4mU) 3 7 °CT 3 B# 
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MM^m HPLC»7A!:tilLfc (YMC-Pack R&D 
ODS, D-ODS-5-A, 2.0 X 2 5 0mm, AN/2 5mM AcONH 
4 buf f er=18/82, 7. 5ml/mi n., wave lengt 
h ; 2 7 4nm) 2 ZftWiZ.ft&m (C 7 B) ^fflbttfe. #Iftb 

mmm. fr^-emm&.m&ft? (C7B) an. i mg 

(8 1. 2%) #e»tlfeo #<b^tl(DNMR^'-^«^T0Di:*3tl"r$)^>o 
>H NMR (400MHz, D 2 0, 3 0*0, HOD=4.81) 
6 8.0 0 (d, 2H, J = 7.6, Fmoc), 7.79 (d, 2 H, J = 
7.6, Fmoc), 7.5 9 (dd, 2H, J = 7.6, Fmoc), 7.51 (d 
d, 2H, J = 7.6, Fmoc), 5.21 (s, 1 H, Man4-Hl), 
5.08 (d, 1H, J = 10.0, GlcNAcl-Hl), 5.0 0 (s, 1 H, 
Man 4' -H-l), 4. 8 4 (s, 1H), 4. 6 0 -4. 7 2 (m, 5H), 
4.5 2 (d, 1H, J = 7.6), 4.3 5-4.4 5 (m, 2H), 4.3 3 (b 
s, 1H), 4.2 7 (bs, 1H), 4.15-4.25 (m, 2H), 2.80- 
2.8 6 (dd, 1H, J a = 4. 8, J b = l 2. 4, Ne uAc 7-H3 e 
q), 2. 7.3-2.8 3 (bs, dd, 3 H, Ja = 4.8, Jb=12.4, 
Asn-/3CH, Ne uAc 7 -H3 e q), 2.6 0 -2.7 2 (m, 1 H, 
Asn-iSCH), 2.15, 2.12, 2.10 (each s, Ac x5), 
1.97 (s, 3H, Ac), 1.88 (dd, 1 H, Ja=12.4, Jb = 
12.4, Ne uAc 7-H3 ax), 1.80 (dd, 1 H, Ja=12.4, 
J b = l 2. 4, NeuAc 7-H.3 ax) . 
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NeuAc a 2-^3Gal /3 l-^4GlcMc /3 l-^2Man a lv 

6 

3 Mani3 1-^4G1cNAcj3 ]-^4GlcNAc-^Asn-Fmoc 

NeuAc a 2-*- 6Gal 0 l-*-4Gl cNAc /3 l-*-2Man a / 

(C.7B) 

#e,nfe (C7B) <D4t&w*^M7 tmmmmvTFmo cm&w.&m 

NeuAc a2-»~3Gal j8 l-^4GlcNAc/3 l-*-2Man a lv 

6 

g Man/3 H~4GlcNAc 0 l-*~4GlcNAc-»~Asn-Biot in 

NeuAc a 2-»-6Gal /3 1-MGlcNAc /3 l-*~2Man a 1^ 
J*|J&M 3 5-52 

#%M 2 , 8-10, 12, 14, 17, 45, HMM 2 6-3 2 TrMit Lfe 
#Fmoc-ii77A'7^> 2nmolS, hU^Kttfllffli DlOml 
IzmmtSlttCo Z<Db<DlZ, GDP-73-X 2 0 Onmol, 
Fucosyl transferase V (Human, Recombinant) 0. 5mU&toz_. 3 7 < CT&I2 
BtP^M, ^J&£i±fc 0 KJfcm%mM7k2 Om l T^L7i<£>%, 4^tf^y- 
*^c!j (fused silica capillary, 5 0mm i. d., 6 0cm, buffer; 1 
0 OmM Tris-borate, pH=8. 3, 10 OmM Heptane sulfonate, WMm 
l£2 7kV, Um2 5X:, 2 14mm) T#iUt£fr ^7n-7^ii7XA° 
^>M3fte£#7£ 0 #e»nfc±f2^iT7.A 0 ^^>^#:^##M7 ilH^fc 
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mmm 35 

Fuc a lv 

3 

NeuAc a 2-*-6Gal 0 1— 4GlcNAc 0 1— 2Man a l x 

6 

3 Man/3 l-^4GlcNAc 0 l-*~4GlcNAc-»~Asn-Biot in 

Gal 0 1-MGlcNAc 0 l-*~2Man a 1 X 

^ 3 
Fuc a r 



Fuc a lv 

3 

NeuAc a 2-^6Gal 0 1-MGlcNAc j3 1— 2Man a l x 

6 

3 Man /3 1-*^4G1 cNAc j8 1^4G1 cNAc^-Asn-B i o t i n 

Gal 0 l-^4GlcNAc j8 l-^2Man a l y 



NeuAc a 2-»~6Gal 0 1— 4GlcNAc 0 1— 2Man a lv 

6 

3 Man 0 1-^4G1 cNAc j3 l-»-4Gl cNAc-^Asn-B i o t i n 

Gal 0 l-»-4GlcNAc 0 l-»-2Man a l y 

✓ 3 

Fuc a r. 



mmm 3 6. 

Fuc a lv 

3 

Gal 0 HMGlcNAc 0 l-^2Man a K 

6 

3 Man/3 1-*-4G1cNAcj3 l-^4GlcNAc-*-Asn-Biotin 

NeuAc a 2-*~ 6Gal 0 1-MGlcNAc 0 l-»-2Man a 1^ 

Fuc a r 



Fuc a lv 

3 

Gal 0 1—4G1 cNAc 0 l-^2Man a lv 

6 

g Man /3 l-»~4GlcNAc 0 l-»-4GlcNAc-»-Asn-B iot in 

NeuAc a I-*- 6Gal 0 1-MGlcNAc 0 1— 2Man a 1^ 
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Gal 0 1-MGlcNAc 0 l-*-2Man a lv 

6 

g Man J3 l-*~4GlcNAc 0 l-*~4GlcNAc-*-Asn-Biot in 

NeuAc a 2-*-6Gal 0 l-»~4GlcNAc 0 l-»~2Man a \* 
Fuc a r 



mmm 37 

Fuc a lv 
• 3 

Gal 0 1-MGlcNAc 0 l-^2Man a lv 

6 

3 Man^ 1-»-4G1cNAcj8 l-^4GlcNAc-^Asn-Biot in 

Gal j3 H-4G1 cNAc 0 l-^2Man a i y 
Fuc a r 



Fuc a lv 

3 

Gal 0 H~4GlcNAc 0 l-*~2Man a lv 

6 

JianjS l-^4GlcNAc/3 l-»-4GlcNAc-»-Asn-Biot in 

Gal 0 l-*~4GlcNAc 0 l-^2Man a i y 



Gal /3 1— 4GlcNAc 0 1— 2Man a 

^Man 0 l-*-4GlcNAc 0 l—4GlcNAc— Asn-Biot in 

Gal 0 1-MG1 cNAc 0 l-*~2Man a \* 
Fuc a r 



3 8 

FUC Q! lv 

3 

Gal 0 l—4GlcNAc j3.H-2Man a lv 

6 

3 Man 0 H-4GlcNAc 0 H-4GlcNAc-»-Asn-Biot in 

GlcNAc/31-^2Manal y 



WO 2004/058789 



86 



PCT/JP2003/016682 



UMM 3 9 

GIcNAc/3H-2Manal x 

6 

3 Man/3 l-»~4GlcNAc 0 l-»-4GlcNAc-»~Asn-Biotin 

Gal j8 1-MGlcNAc j8 MMan a l y 
Fuc a r 



4 0 
Fuc a 

3 

Gal j3 1-MGlcNAc j8 l-*-2Man a lv 

6 

Man/3H-4GlcNAc/3H-4GlcNAc-*-Asn-Biotin 

Man a r 



4 1 

Man a lv 

6 

g Mani3 l-*-4GlcNAc/3 l-^4GlcNAc-^Asn-Biotin 

Gal /3 1-MGlcNAc 0 l-»-2Man a 1 X 



Fuc a 1' 



10 HJS094 2 
Fuc a ly 



3 

Gal 0 H-4GlcNAc j8 1— 2Man a l x 

6 

Man/3 1-MGlcNAc j3 l-*-4GlcNAc-»-Asn-Biot in 



15 
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mmm 4 3 

g Man £ H-4GlcNAci3 H-4GlcNAc-»-Asn-Biot in 

Gal j3 1-MGlcNAc j3 MMan a l y 
Fuc a r 



nmm 4 4 



Fuc a lv 

3 

NeuAc a 2-*- 3Ga 1 j8 l-»-4Gl cNAc <3 MM an a l x 

6 

g Man 0 l-»-4GlcNAc j8 H-4GlcNAc-»-Asn-Biot in 

NeuAc a 2-*- 3Ga 1 /3 1-^4G1 cNAc /3 l-*~2Man a \* 

^3 
Fuc a r 



Fuc a lv 

3 

NeuAc a 2— 3Ga 1 fi l-*-4Gl cNAc j3 MMan a 

g Man j8 HMGlcNAc j3 **~4GlcNAc-*~Asn-Biot in 

NeuAc a 2-*-3Gal 0 1— 4GlcNAc £ l-»-2Man a \ X 



NeuAc a 2-»~3Gal 0 1->-4G1cNAc j3 MMan a W 

6 

L. 

^3 

NeuAc a2-^3Gal 0 1-MGlcNAc 0 l-»~2Man a T 
Fuc a r 



j3 H-4GlcNAc 0 l-»-4GlcNAc-^Asn-Biot in 



4 5 

FUC Q! lv 

3 

NeuAc a2-*-3Gal 0 1-MGlcNAc /3 MMan a lv 

6 

g Man /3 l-^4GlcNAc i3 l-*-4GlcNAc-^Asn-Biot in 

Gal j3 l-^4GlcNAc 0 t*-2Man a \* 
Fuc a r 
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Fuc a lv 

3 

NeuAc a 2-»-3Gal j8 l-*~4GlcNAc 0 l-^2Man a lv 

6 

3 Man j8 H-4GlcNAc 0 H~4GlcNA<r*-Asn-Biot in 

Gal 0 1-MG1 cNAc 0 MMan a \* 



NeuAc a 2-*- 3Ga 1 0 1-MG1 cNAc 0 H~2Man a lv 

6 

3 Man 0 H~4G1 cNAc 0 1— 4G1 cNAc-^Asn-B i o t i n 

Gal 0 1-*~4G1 cNAc 0 l-*-2Man a \* 
Fuc a r 



4 6 



Fuc a lv 

3 

Gal 0 l-^4GlcNAc 0 l—2Man a lv 

6 

3 Man 0 H-4GlcNAc 0 1-— 4GlcNAc-*~Asn-B iot in 

NeuAc a 2-^3Gal 0 1-MGlcNAc 0 MMan a \* 
Fuc a r 

Fuc a lv 

3 

Gal 0 1— 4GlcNAc 0 MMan a l x 

6 

3 Mani3 H-4GlcNAc0 H-4GlcNAc-*-Asn-Biot in 

NeuAc a 2-^ 3Gal 0 1-*~4G1 cNAc j8 MMan a/ 



Gal £ l-^4GlcNAc /3 l-^2Man a lv 

6 

g Man 0 h»-4GlcNAc 0 l-^4GlcNAc-*-Asn-Biot in 

NeuAc 0i2-*-3Gal 0 l-^4GlcNAc 0 MMan a \* 
Fucar 
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mmm4 7 

GlcNAcj3H-2Mana:lv 

6 

3 Man/3 H-4GlcNAc 0 H~4GlcNAc-»-Asn-Biot in 

NeuAc a 2-*- 3Gal B H-4GlcNAc B l-»-2Man a \* 

,3 



Fuc a \ 



MMM 4 8 

Man ck lv 

6 

g Man <3. 1-«~4G1 cNAc B 1-»~4G1 cNAc-Hisn-B i o t i n 

NeuAc a 2-»- 3Gal B l-^4GlcNAc B l-^2Man al* 
Fuc a r 



49 

g Man /8 l-*-4GlcNAc 3 l-*-4GlcNAc-^Asn-Biot in 

NeuAc a 2— 3Gal /3 l-»-4GlcNAc 0 l-»-2Man a i y 
Fuc a r 



10 £g££M 5 0 

Fuc a lv 

3 

NeuAca2-»-3Gal £ l-^4GlcNAc/3 1— 2Mana 



3 ManjS l-»-4GlcNAc0 l-^4GlcNAc-^Asn-Biotin 

GlcNAc B l-*-2Man a 
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mmm.5 1 

Fuc a lv 

3 

NeuAc a 2-*- 3Gal 0 l-»~4GlcNAc /3 l-^2Man a lv 

6 

g Man 0 l-*-4GlcNAc /3 l-»-4GlcNAc-*-Asn-Biot in 

Manal^ 



mmm 5 2 

Fuc a lv 

3 

NeuAc a 2-*~3Gal /3 l-»-4GlcNAc 0 1^2Man a lv 

6 

Man /3 l-*-4Gl cNAc /3 l-*-4Gl cNAc-*-Asn-B iotin 

5 

mmm 53 

^>7nli7^/^^> (Mtl2 4) (111, 1.4mg, 0.6 0mm 
o 1 ) MMtK 7 0ml T-fe h> 7 0m K Na 

HC0 3 (0. 7 6mg, 9mmo 1) mMT\zMW\sfc.'&, . 

10' Fluorescein isothiocyanate (FITC, 0. 9 5mg, 2.4mmol, Aid 

r ichti) *n?Lm2mmmwvrz 0 2mmi&, ThcizTKmvmT&m 

77^-'(Sephadex G-2 5, H z O) tTiSbg^tl^t^n?. 
#Hi£^t#)fco il&fc:$Hli£3i$fg^ HPLC (YMC — Pack ODS = 

15. AM, SH-3 4 3-5AM, 2 0 X 2 5 0mm, AN/2 5mM AcONH 
4 buf fer = 10/90, 7.5ml /m in., wave lengt 
h ; 2 7 4nm) T#^Lfc^ ^W7A^DYh^7^- (Sep had 
ex G-2 5, H 2 0) KlTJ^BS£frc> g^CD^^n-S^Hi^^fe, 
«lfiKrffcj**fr'3 t@fi?Itt5F I TC^$nfc^->TDigi^^#: (1. 

20 2mg, 7 3.5% yield) ^H5nfc. 



WO 2004/058789 



91 



PCT/JP2003/016682 



NeuAc a 2-^6Gal 0 l-^4GlcNAc 0 l-^2Man a l v 

6 

3 Manj3 l-*~4GlcNAc 0 l-MGlcNAc-*-Asn-FITC 

NeuAc a 2-»~6Gal 0 1-MGlcNAc /3 l-»~2Man a \* 

2 H NMR (4 0 0MHz, D 2 0, 3 0^, HOD=4. 81) 
6 7.86 (d, 1H, J = 2.0, FITC), 7.75 (dd, 1 H, Ja = 
8.0, Jb = 2.0, FITC), 7.46 (d, 1 H, J = 8.0, FITC), 
7.41 (d, 1H, J =9. 6, F I TO, 6.71-6.83 (bm, 4H, 
F I TO, 5.2 2 (s, 1H, Man4-Hl), 5.10-5.20 (bm, 
2H, GlcNAcl-Hl), 5.03 (s, 1 H, Man4' -H-1), 
4.7 0-4.8 0 (m, 3H), 4.5 3 (d, 2 H, J = 8.0), 4.3 3 (s, 
1H, Man 3-H-2), 4. 2 7 (b s, 1 H, Man4-H-2), 4. 1 8 
(s, 1H, Man4-H- 2), 2.9 0- 3.0 0 (m, 1 H, As n — /3 C 
H), 2.8 5 -2.9 5 (m, 1 H, Asn-j3CH), 2.7 5 (dd, 2 H, 
Ja=12.0, Jb=2. 8, NeuAc 7— H3 ex), 2.15, 2.14, 
2.12, 2.09 (eachs, 1 8 H, Acx6>, 1.80 (dd, 2H, 
J a= 1 2. 0, J b= 1 2. 0, Ne uAc 7 -H3 a x) . 
$$M&\ 5 4 

\\L^m2 4©>ft;bDfc, it&m7 6 zm^xmrnms 3 tmm\zi,xF 1 tc 

NeuAc a 2^6Gal /3 l-»-4GlcNAc j3 l-»-2Man a lv 

6 

3 Man /3 l-^4GlcNAc j3 l-*-4GlcNAc-*-Asn-FITC 

Gal j3 1-MGlcNAc /3 l-^2Man a \* 

MM&l 5 5 

\t&%2 4<DRt)K)\z, it^mi 7 ^m^xmmms 3 tmm\zvxF 1 tc 
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Gal 0 l-*-4GlcNAc /3 l-*-2Man a lv 

6 

3 Man/3 l-^4GlcNAc £ l-^4GlcNAc-^Asn-FITC 

NeuAc a2-^6Gal £ l-»~4GlcNAc 0 1— 2Man a i y 

mmm 5 6 

f^i2 4©^Dt, <k&W3 3§ffiV^T^»J5 3 tmmiZVXF I TC 
Gal 0 l-~4GlcNAc /3 l-^2Man a lv 

6 

3 Man/3 l-*^4GlcNAci3 l-^4GlcNAc-*-Asn-FITC 

Gal /3 1-MGlcNAc /S MMan a i y 

1 H — NMR (4 0 0MHz, D 2 O, 30*0, HOD = 4. 81) 
<5 7.8 8 (d, 1H, J = 2.0, FITC), 7.7 6 (dd, 1 H, Ja = 
8.0, Jb = 2.0, FITC), 7.46 (d, 1 H, J = 8.0, FITC), 
7.45 (d, 1H, J = 8.8, FITC), 6.8 5 - 6.9 3 (m, 4H, 
FITC), 5.2 1 (s, 1H, Man4-Hi), 5.0 5 - 5.2 0 (bd, 
2H, GlcNAcl-Hl), 5.0 1 (s, 1 H, Man4' -H-l), 
4.6 7 (d, 3H, J=7.6), 4.5 5 (d, 2H), 4.3 4 (s, 1 H, 
Man3-H-2), 4.2 8 (b s , 1 H, Man4-H-2), 4.2 0 (s, 
1H, Man4-H-2), 3.00-3.10 (bm, 1 H, Asn-jSCH), 
2.9 0 -3.0 0 (m, 1 H, Asn-jSCH), 2.7 5 (dd, 2 H, Ja = 
12.0, J b=2. 8, Ne uAc 7 -H3 e x), 2.14, 2.13, 2.12, 
2.08 (eachs-, 12H, Acx4). 
%Wft 5 7 

te-^%2 4<D^DfC, 6$ffi^TWJ5 3 «h|pI#iCbTF I TC 
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NeuAc a2-*~6Gal j8 l-*~4GlcNAc 0 l-^2Man a l x 

6 

3 Man j8 l-^4GlcNAc/3 l-^4GlcNAc-^Asn-FITC 

GlcNAcj31-^2Mano!l ;/ 



5 8 

NeuAca2-*~6Gal 0 l-»-4GlcNAc J3 l-*~2Manalv 

6 

Man0 l-^4GlcNAc 0 l-^4GlcNAc-^Asn-FITC 

Manal^ 

5 

mmm 59 

NeuAc a 2-^6Gal j8 l-^4GlcNAc 0 l—2Man a W 

6 

Man 0 l-»~4GlcNAc /3 l-*~4GlcNAc-»-Asn-FITC 

10 

mmm 6 o 

GlcNAci3 l-^2Manalx 

6 

3 Man /3 l-»-4GlcNAc j3 l-»-4GlcNAc-»-Asn-FITC 

NeuAc a 2-^6Gal 0 1-MGlcNAc j8 l->-2Man a \* 

15 

^JSM 6 1 

fc&m2 4<Z>ft;foD£, ^#13 1 SI^TiI{aj5 3 tl^itlTF I TC 
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Man a lv 

6 

3 Man/3 l-«-.4GlcNAc j3 l-^4GlcNAc-*-Asn-FITC 

NeuAc a2^6Gal 0 l-»~4GlcNAcj3 l-*-2Mana 1^ 



mmm 6 2 

2 4 ©ftfr t) fc\ ft£^3 2£/B^THi«U5 3 t^fclTF I TC 

5 

3 Manj3 1— 4GlcNAc/3 H~4GlcNAc-*-Asn-FITC 

NeuAc a 2— 6Gal /3 1-MGlcNAc /3 l-^2Man a \* 



6 3 

ik&m2 4 ©ft*? t) Kl, fl^^3 7 £JBWr*;8£M5 3 iilH^fCbTF I TC 

10 

Gal 0 l-»~4GlcNAc 0 l-*-2Man a l x 

6 

3 Man/3 l-»-4GlcNAc /3 l-*~4GlcNAc-*-Asn-FITC 

GlcNAcj3 1-»-2Mana!l*' 
SI»J 6 4 

15 

GlcNAc/3H~2Manalx 

6 

3 Mani3 l-»-4GlcNAc j3 l-»~4GlcNAc-*-Asn-FITC 

Gal /3 l-*^4GlcNAc j3 1^2Man a 1^ 
^#&M6 5 

it&m 2 4 <Dft-£> \z, it&mz 8 ^m^xmmms 3 ^iwiii^bTF 1 tc 
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Gal j3 1— 4GlcNAc 0 l-^2Man a W 

6 

3 Man/3 1-^4G1cNAcj8 l-^4GlcNAc-»-Asn-FITC 

Man a \* 



mmm 6 6 

5 

GlcNAc/31-^2Mano:l x 

6 

3 Man/3 l-»-4GlcNAc/3 l-»^4GlcNAc-*-Asn-FITC 

Man a \* 

mmm 6 1 

it^m 2 4 <Dttt> 0 fc, 43^ V>THt»ll 5 3 <h |WJil t bT F I T C 

10 

Manalv 

6 

g Man /3 1-*~4G1 cNAc /3 1— ^4G1 cNAc-^Asn-FITC 

Gal j3 1-MG1 cNAc 0 MMan a \* 

mmm 6 8 

fl^r$3 2 4(Dttt>r)\Z, ik&M7 3 £ffi^T§£»J5.3 <hH«fCbTF I TC 

15 

Man a lv 

6 

3 Manj3 l-»~4GlcNAc j3 l-*~4GlcNAc— Asn-FITC 

GlcNAc/31-»-2Manal y ' 



6 9 

fb^tl2 4 0to!9^ ik&ms 9 Sffi^T^iSM5 3 <h|W||iklUTF I T C 
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Gal J3 H-4GlcNAc 0 1— 2Man a lv 

6 

Man/3 H-4GlcNAcj9 l-*~4GlcNAc-»-Asn-FITC 

MMM 7 0 

GlcNAc/31-^2Manalx 

6 

Manj31^4GlcNAcj3 1^4GlcNAc-»~Asn-FITC 

HMM 7 1 

io 4©^!^^, i^m4 i^m^xmmm5 3 izmm\zi,xF itc 

Man a R 

6 

Man j3 HMGlcNAc 0 l-»-4GlcNAc— Asn-FITC 

nmm 72 

15 {b^ffofeo 

3 Manj3 l^-4GlcNAc/3 l-^4GlcNAc-^Asn-FITC 

Gal /3 l-*~4GlcNAc j3 MMan a 1^ 
7 3 
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3 Man/3 l-^4GlcNAc/3 l-^4GlcNAc-^Asn-FITC 

GlcNAciSl^Manotl^ 



mmm 1 4 

ft^«2 4©^bt)l:, \\&m4 6&J1^T^JIM5 3 t^tCbTF I TC 
3 Mani3 l-^4GlcNAc/3 l-^4GlcNAc-*-Asn-FITC 

. Manal^ 



7 5. 

fl3^«!2 4©ftbt)t, fl^*3 4^fflUTHi^J5 3i^IlcUTF I TC 
GlcNAc/31-^2Manalv 

6 

3 Man^ 1-*-4G1cNAcj8 l-^4GlcNAc-^Asn-FITC 

GlcNAc/31-*-2Manal / 



59 7 6 

fb^% 2 4 ©ftfc> t> K\ ft&m 3 5*1 ^TUMM 5 3 t mffilZ bT F I T C 
Man a 



Man a 1 



6 

g Man 0 H-4GlcNAc 0 l-*-4GldNAc-*-Asn-FITC 



77 

fc&M2 4<Dftt>Y)\Z, fc&M3 6%m^TnmM5 3 ^mUizVXF I TC 
Man/3 1-^4G1cNAcj8 l-^4GlcNAc-^Asn-FITC 
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mmm 7 8 

mffiM2 67?mt>ntz (c-i) ~ (c-3) <D&4t&w*m^M7 tmm\z 

NeuAc a 2— 3Gal 0 l-*~4GlcNAc 0 l-^2Man a l x 

6 

3 Man 0 l-*-4GlcNAc j8 l-»-4GlcNAc->~Asn-FITC 

NeuAc a2-»~3Gal 0 1-MGlcNAc 0 l-»-2Man a \* 
Gal i3 l-*-4GlcNAc 0 l-^2Man a lv 

6 

3 Man 0 l*4GlcNAc 0 l-*-4GlcNAc-*~Asn-FITC 

NeuAc a 2-*-3Gal 0 l-*~4GlcNAc 0 l-*-2Man a \^ 
NeuAc a 2—3Gal 3 l-*-4Gl cNAc 0 l-^2Man a lv 

6 

3 Man/3 l-*-4GlcNAcj8 l-^4GlcNAc-*-Asn-FITC 

Gal 0 1-MGlcNAc 0 l-*~2Man a \* 

mmm 79 

mmM2 7T#e»n^c (C2) omi$#ti7 ilwiilfcMgLTFmo 

^^«HWJ 5 3 ilWpHllCF I TCfc£fTofc 0 

GlcNAc/31 

NeuAc a 2-^3Gal 0 l-»-4GlcNAc /3 1 

mmm 8 o 

mi2 8r#e»tifc (C3) <D&4h&M*^mw7 tmmzmmhTFmo 



-2Man a lv 

6 

3 Man/3 H-4GlcNAc/3 H-4GlcNAc-»-Asn-FITC 

-2Man a l/ 
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Man a lv 

6 

3 Man/3 H-4GlcNAc /3 l-^4GlcNAc-*-Asn-FITC 

NeuAc a2-*-3Gal 0 l-^4GlcNAc/3 l-*~2Mana l y 

mmm 8 1 

miMM2 9T#£*lfc (C4) ©#^#/^##^J7 tlWI^^^SUTFmo 

fc^mzmmm s 3 <hisi#^F 1 t at^n^r^o 

g Man/3 1^4GlcNAc/3 l-^4GlcNAc-^Asn-FITC 

NeuAc a2-»-3Gal 0 l-»-4GlcNAc j8 l-^2Man a \ y 

mmm 82 

mmm3 oi?#e,nfe (c 5) ©^ti^#^j7 hmmzmmv-cFmo 

NeuAc a2-*-3Gal j3 1— 4GlcNAc 0 l-»~2Man a l v 

6 

3 Man j3 l-^4GlcNAc 0 1-~4G1cNAc-»-Asii-FITC 

GlcNAcj81-^2Mano:l^ 

mmm 8 3 

^2&M3 lT#5tlfc (C6) ©#^i*##^J7 iilSl^^SbTFmo 
fcEWaHJfcM 5 3 tiifcF I TCfc£ffofco 
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NeuAc a 2-*^3Gal 8 1— 4GlcNAc 0 l-^2Man a lv 

6 

g Mani3 H~4GlcNAc p l-^4GlcNAc-^Asn-FITC 

Man a \* 

mmm 8 4 

mmmS 2T#S*lfc (C7) O^li^jyt^i^ilTFmo 
NeuAc a 2-*-3Gal 0 l-^4GlcNAc /3 l-^2Man a lv 

Manj3 H-4GlcNAc0 H-4GlcNAc—Asn-FITC 

mmm 8 5 

nmM3 3X*nt>nfr (C7A) ©#^^§##M7<h|WI«^MSbTFm 
NeuAc a 2-*-6Gal j3 l-*-4GlcNAc £ l-»-2Man a lv 

6 

g Man j3 l-*-4GlcNAc j8 l-MGlcNAc-»-Asn-FITC 

NeuAc a2-»~3Gal 0 l-*-4GlcNAc j3 l-»~2Man a I* 

mmm 8 6 

^»J3 4T#e>n^ (C7B) ©#^#/$#%^!l7 tlWiajcMabTFm 

NeuAc a 2-*- 3Gal /3 H-4GlcNAc 0 1 
NeuAc a 2-^6Gal 0 1-MGlcNAc /3 1 



-*~2Man a 

6 

g Man/3 H-4GlcNAc 0 l-»~4GlcNAc-HVsn-FITC 

-*-2Man a \* 
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8 7 ~ 1 0 4 
MMM5 3 tmWzVXF I TC-fb^frofeo 
IfeMM 8 7 

Fuc a lv 

3 

NeuAc a2-»~6Gal j8 l-^4GlcNAc/3 l-»-2Man a lv 

6 

3 Manj8 l-*-4GlcNAc j3 l-*-4GlcNAc-*-Asn-FITC 

Gal )3 1— 4GlcNAc /3 l-»~2Man a 1* 
Fuc «r 



Fuc a lv 

3 

NeuAc a 2-*-6Gal j3 l-^4GlcNAc 0 l-^2Man a l x 

6 

3 Man/3 l-»-4GlcNAc 0 H-4GlcNAc-»-Asn-FITC. 

Gal i3 l—4GlcNAc J3 l-^2Man a 1 X 



NeuAc a 2-^6Gal 0 1-MGlcNAc i3 l-*~2Man a lv 

6 

3 Man a l-^4GlcNAc j3 l-»~4GlcNAc-»~Asn-FITC 

Gal j3 1-MGlcNAc 0 l-^2Man a \* 
Fuc a r 



£S jtfcl 8 8 

Fuc a lv 

3 

Gal 0 1-MGlcNAc 0 l-^2Man a lv 

6 

3 Mani3 1-»^4G1cNAcj8 l-^4GlcNAc-^Asn-FITC 

NeuAc a 2-»~ 6Gal 0 1-MGlcNAc i3 l-^2Man a \* 
Fuc a r 
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Fuc a lv 

3 

Gal /3 1— 4GlcNAc 0 l-^2Man a lv 

6 

g Manj3 l-^4GlcNAc /3 1— 4GlcNAc-*-Asn-FITC 

NeuAc a 6Gal /3 l-*-4GlcNAc /3 l-^2Man a \ X 



Gal j8 1-MGlcNAc /3 l-»-2Man a lv 

6 

3 Man j3 l-»-4GlcNAc /3 l-*-4GlcNAc-»~Asn-FITC 

NeuAc a2-*~6Gal /3 1-MGlcNAc j3 l-»-2Man a \* 
Fuc a r 



8 9 
Fuc a lv 

3 

Gal /3 1-MGlcNAc £ 1— 2Man a lv 

6 

g Man^ l-*-4GlcNAc 0 l-^4GlcNAc-^Asn-FITC 

Gal /3 1— 4GlcNAc 0 l-^2Man a l y 
Fuc a r 



Fuc a lv 

3 

Gal j8 1-MGlcNAc /3 l-^2Man a l x 

6 

3 Man 13 H-4GlcNAc 0 l-^4GlcNAc-*-Asn-FITC 

Gal /3 1-MGlcNAc j3 l-^2Man a \* 



Gal /3 l-^4GlcNAc /3 l-^2Man a l x 

6 

3 Man 0 l-^4GlcNAc 0 l-*-4GlcNAc-*-Asn-FITC 

Gal 0 l-*-4GlcNAc 0 1— 2Man a )f 
Fuc a r 
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if 9 0 



Fuc a lv 

3 

Gal 0 1-MGlcNAc j8 l-»-2Man a lv 

6 

3 Mani3 1-^4G1cNAcj8 H-4GlcNAc-»-Asn-FITC 

GlcNAc/31-*-2Manal^ 



mmm 9 1 

GlcNAcfll-^Manalv 

6 

g Man jS l-^4GlcNAc /3 l-MGlcNAc-»-Asn-FITC 

Gal 0 l-*-4GlcNAc 0 H~2Man a l y 
Fuc a r 



HJgM 9 2 
FucaK 

3 

Gal £ 1-^4G1 cNAc 0 l-»-2Man a l x 

6 

3 Man jS l-^4GlcNAc 0 l-*~4GlcNAc-«-Asn-FITC 

Manal^ 

HJSM 9 3 



Man a lv 

6, 

3 Man /3 l-*-4GlcNAc 0 H-4GlcNAc-»~Asn-FITC 

Gal £ l-^4GlcNAc i3 l-»-2Man a l y 

Fuc a r 
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mmm 9 4 

Fuc a lv 

3 

Gal 0 1-MGlcNAc 0 l-»-2Man a W 

6 

Man/3 l-»-4GlcNAc/3 l-^4GlcNAc^Asn-FITC 

mmw9 5 



g Man 0 l-*-4GlcNAc 0 l-»~4GlcNAc-»~Asn-FITC 

Gal 0 1-MGlcNAc 0 l-^2Man a 1 X 
Fuc a r 



H»J 9 6 

Fuc a lv 

3 

NeuAc a2-*~3Gal 0 l-»-4GlcNAc 0 MMan a l v 

6 

3 Man 0 HMGlcNAc 0 H~4GlcNAc-»~Asn-FITC 

NeuAc a2-*-3Gal 0 l-*-4GlcNAc 0 l-*-2Man a \* 
Fuc a r 



Fuc a lv 
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Claims 1-4 describe an invention relating to sugar-chain asparagine 
derivatives represented by the general formula (1) ; claims 5-10 describe 
an invention relating to sugar-chain asparagine derivative wherein at 
least one fucose molecule is bonded to the N-acetylglucosamine on the 
nonreducing end side; claims 11 and 12 describe sugar-chain asparagines 
represented by the general formula (7) and a process for the production 
thereof; and claims 13 and 14 describe inventions relating to products 
to which biotinylated sugar-chain asparagines set forth in claims 1 to 
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to claims 1-4, and 

(b) claims 5-10 and parts of claims 13 and 14 referring to claims 
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Concerning claims 5, 13 and 14 

Although claim 5 describes an invention relating to sugar-chain 
asparagine derivatives, only N-acetylglucosamine and fucose are 
disclosed as the particular chemical structures and the structure of the 
main sugar chain is not limited at all. Further, it is also considered 
in the sight of the disclosure of the description that only derivatives 
having the structures of claims 6-10 are disclosed. Thus, the invention 
of claim 5 is inadequately disclosed in the description or supported by 
the description, except for derivatives having the structures of claims 
6-10. Claim 5 does not satisfy the requirements provided for in PCT 
Articles 5 and 6. 

Therefore, prior art search on claim 5 has been made only about 
sugar-chain asparagine derivatives having the chemical structures of 
claims 6-10. 
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